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PREFACE TO SECOND EDITION. 

(Revised.) 



The present edition contains a complete revision of the 
text of the former book, and this text is made to correspond 
with the United States Pharmacopoeia of 1890. There have 
been also numerous additions made, notably : An Outline of 
Drug and Plant Analysis, Structural Formulae of Organic 
Carbon Compounds used in Medicine, Pharmaceutical Test- 
ing of Inorganic Chemicals, and Problems in Allegation and 
Specific Gravity. For these problems and answers I am 
indebted to Mr. S. R. Boyce, Assistant in Pharmacy in the 
School of Pharmacy of the University of Kansas. His use 
of the book in the class-room has convinced him of the 
^importance of this addition in meeting the practical needs 

of the student. 

L. C S. 

... 
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PREFACE. 



^^1 This little volume has been written at the request of a few 
^^P friends who claim some knowledge of my method of present- 
ing pharmaceutical topics, in a tangible form, to the students 
as Quiz-master. Facing aclass with a set of questions made 
to suit the hour, is a very different thing from writing a com- 
pend embracing a aeries of questions in proper sequence and 
logical order, such as will comprehend the subject in hand. 
If this little work fails to accomplish this object, the author 

I feels inclined to say to his disappointed friends that herein lies 
the cause. 
The motto of the student is, in these days of intense activity, 
get ail you can in the shortest time. The author suggests here 
the old proverb : 
" Get whnt yon can, and what yon get, hold, 
'Tis the stone whii-h will tora your Icid into gold." 
One of the objects of this book Is to assist the student in 
holding the instruction he receives in the study of pharmacy. 
On the other hand, it is to open up and map out the subject 
to the young student in a way that is comprehensible and 
easily followed. In doing this the Pharmacopffiia has been 
Btrictly adhered to, and only when felt driven to do bo, has 
the author turned aside from this standard. He believes in 
making the Pharmacopfeia the central figure in pharma- 
^^^ ceutical study. If the student fkmiliarizes himself with that 
^^^k book, he becomes capable of branching into directions of 
^^^B scientific study for which he finds ample help in text-books. 
^^^^L ,1316 author has followed a classification which difierain^o. 
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measure from the leading text-book — " Remington's Practice " 
— not because he thinks it better, but more particularly to 
give the student variety. It will be observed that a classifi- 
cation somewhat consistent with the chemistry of the carbon 
compounds is made in the organic part of the work. The 
student cannot too early become familiar with such classifica- 
tions. 

The author is indebted to various writers, whose works have 
been consulted, notably. Remington, Parrish, Potter, Attfield, 
Watt and others. An article by Joseph W. England, in the 
Journal of Pharmacy for January, 1890, has materially aided 
him in the part relating to incompatibility. He desires espe- 
cially to thank Prof Oscar Oldberg, who so kindly put at the 
writer's disposal any part of his valuable writings. 

Li. xj. o. 
University of Kansas. 
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INTRODUCTORY. 



PHYSICS. 



Metrology. 
Weight measures the attraction of the earth iipoji a body. 
Volume is the space occupied by a certain amount of 
I matter. 

SfScific Weigot is the relation of the weight of a body 
( to its bulk — the relative weight of equal bulks of different 
' -bodies. 

Specific Voldme is the relation of the volume of a body 
I to its weight — the relative volume of equal weigh ta of different 
] bodies. 

Standards of Weights abd Meascres. — These are 
I dependent upon linear measure ; best illustrated by the deci- 
I mal syBtem of weights and measures. In that system the 
meter is the standard unit of linear measure. This meter is 
the t«n-millionth part of the distance from the equator to the 
poles, which is the basis of the whole system. The cube upon 
the one-tenth of the meter (decimeter) is the standard unit of 
' fluid measure, the litt-r; the tjram, which is t\\ft sVMi4a.xi.\s.Ti-&. 

■2 n 
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of weight, ia the weight of one cubic eentimeter (the cube upon 
the one hundredth part of the meter) of pure water. (See 
below.) 

The English and American iVtcA (based upon the length of 
a pendulum vibrating seconds, in vacuum) is the basis of the 
Avoirdupois and Troy weight ; the weight of one cubic inch of 
pure water (at 62° F. uuder the pressure of one atmosphere) 
is declared to be 252.458 grains. The AwirdupoU pound is 
equal to 7000 of such grains ; and the Troy pound is equal to 
5760 graiDs. 



SystemB of Weights and Measures employed in 
Pharmacy. 

Thoy OB ApOTHECARiEa' Weioht IS used largely in dis- 
peusiug, while the wine or Apothecaries' uieaaure is employed 
for liquids (except ia compouading, when the Pharmacopceia 
directs, in most cases, liquids to be weighed).* The table of 
this system is as follows : 



20 grains (gra.), ^ 1 gcmple Oj). 

3 sorapleB, = 1 drachm (gj). 

8 drachms, — 1 oanoe ( ^j), o 



AvoiRDDPOiB Weight. 



1 poiiud, or 57(10 grains. 



1 drachm (1 dr.). 

1 pound, or 7000 grs. (1 R.). 



• The Committee of Revision of the PhartnacoiHEia ftir 1890- 
1900 has been iiistraeUd aa follows : "To direct solids to he weighed 
aad liquids to be measured, except in sach casea us they Ond it advis- 
aiile til use wuights only, and that the metric system be employed fbr 
this purpose." 



I 



WEIOHI8 AND HBASUBES. 

Wine or ApoTHECARiEa' Measure ("American "). 



>s("l), 



= 1 flniii drathni (fSJ ). 

-= 1 flniii i.iiiire(fgj). 

= I pint (Mi)- 

= Igallou (Coug. j). 



I 



S fluid draclims, 
IS flaid ounces, 
a pints, 

The Measure recognized by the British Pharmaco- 
FtEiA is known as Imperial meamire; the table ia aa follows: 

60 minima, = 1 flnid dracbm. 

8 fluid drachms, =^ 1 flaid onnte. 

20 fluid ouupes, = 1 pint. 

8 piuto, = 1 gallon (10 Iba. Avoir.). 

The MiNifti is B. variable expression of fluid measure. The 

Inim of American fluid measure of water at its greatest den- 
eity weighs about 0.95 grain, being the 480tb part of the 
American fluid ounce of 45.5.7 grains of water. The BrUish 
being the 480th part of the British fluid ounce of 
437i grains of water, weighs about 0.91 grain. 

The Aftterican fluid ouiice of water weighs 455.7 grains, and 
■is -^ of the American pint of 7291 .1 grains of water. 

The British fluid ounce of water weighs 437 J grains, and 
therefore corresponds witb their weight standard (avoirdupois) 
ounce. It is -^ of the British Imperial pint. 

The American fluid draekm of water weighs 56.96 grains, 
being \ of the American fluid ounce of 455.7 grains of water. 

The British fluid draelim of water weighs 54.68 grains, being 
J of the British fluid ounce of 437S grains of water. 
The Metric Sfstem. 

The units in the metric system are a 

The Meter {unit of leugtli =: 39 

" Gba» ( " " weight 
" LlTKK ( " " fluid mea 

The names of the subdivisions of these units are expressed 
\y prefixing the Latin numerals, milli, centi, and deci, and 




s follows :— 

= 39.37 inches). 
= 15.432 groins) 
= 33.814 0. a. fluid 01 
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the names of the raultipleB by prefixing the Greek nuiuerala, 
deka, hecto, and kilo, to the unit. Theae prefixes, arranged 
in numerical relation, furniah a table as foUowB :— 

Decimal Ststkji. Wbittbh. 

10 Hilli- (.001) = 1 Cents- .01 

lOCenti- = 1 D«:i- .1 

IDDed- = 1 Unit 1. 

XO Units = I Deka 10. 

10 Dekfl- = 1 Heeto- 100. 

10 Hei'lo- = 1 Kilo- 1000. 

If the studeut will supply or insert a unit (Gram, Liter or 
Meter^ after each one of the above prefixes (milli, centi, 
he will have practically a complete table of the metric ayBtem. 

The cubic centimeter and the gram. 

Fluid measure in the metric system is usually stated, 
dispensing, in oifiic eeft(ime(ers (abbreviated c.c). The inti- 
mate connection between the cubic centimeter and gram 
interesting : this connection will be seen at once, as one ac. 
of distilled water (at 4° C) weighs one gram. Hence thi 
cubic centimeter is sometimes called a "fluid gram" (fluir 
gram). 

Approximate equivalents in other systems. 

The following are given as some of tbe principal equiva-. 
lentfi for the student to commit to memory : — 

1 Meter (1. ) = 39.37 iuches (3 ft. 3 iiiches and J inch). 

1 Centimeter ( .01 ) =^ two-ftPths inch. 
5Centiraetera( .05 ) = two inches. 
25 Milliinetere ( .035) ^ one inch. 

II. LIQUID MCAantB. 
1 Lil*t = 33.9 fl. oz. (3pts., 1 fl, ciz., fi fl. dr., 30 m.). 
1 e.c. ^ 16.33 minims fl5.43 grnins). 



IGram ( 1. )— 15.43 gmins. 




I Milligram ( .001]= jij gmin. 




8 •' ( .008)= i grain. 




64 '■ I .064) = 1 grata. 




1 Kilogram (1000. ) = about two Ihs. 




(about 3 lbs. 8 


z. Troy) 


IV. APOTHECABIKa' INTO M 


CTKIC. 


1 fl. oz. = 29.57 c,c. 




1 fl. dr. — 3.7 C.C. 




1 Troy oz. = 31.103 grams. 


I Av. oz. = 28.360 grai 


DB. 



(ttemember that the i grain and 8 milligrame are abont eqnal ; fiom 
this data milligritms niay be converted into grains and vice lerau.) 
Compntatioii of eqaiTalenta. — {Approximate, see OhVierg, 
Weiffhtg and Meaiiures), 

To oonvai, c.e. into minima or fframa into grains. — Multiply 
I by 16. 

To convert ex. into fluid drachma or grama info draehtus.— 
Divide by 4. 

To eonvert grama into Vroy owncea or c.c. into fluid ouneea.— 
Divide by 32. 

To convert midtiplea or auhdiviaions of any metric unit, first 
convert the multiple or subdivision into the unit or the frac- 
tions of the unit and use the above rules, e. g.: — 

Convert 482 Mu. into Grains. — First convert 482 mg. 
into gme., which ia done by simply poiuting off three placcB ; 
482 mg. then = .482 gm. Applying the above rule, we 
have .482 gra. X 16 = 7,71 2 gra. ; again— 

Convert 8 Mo. into Grains. — 8 mg. = .008 gm. ; multi- 
plying hy 16 we have .128 gr. or ^ gr. 

To eonvert minima into e.e. or grains into grams. — Divide 
by 16. 

Tv convert fl. dr. into e.e. or drachnw into grains. 

Multiply by 4. 
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To conveH Troy oi 
Multiply by 32. 



inlo grams, or fi, i 



Approximate equivalents of domestic me&surea, 

A tablespoon All, = 3 v or 90 c.o. (usimlly atatod f J ss). 
A deEsertepoonful, = Jijaaor 10 c.c. (usually stated fjy). 
A teaspooiifnl, = rtl,Uxx iff 5 e.p. (usually stated Tg j ). 

The drop varies in size according to the liquid and mode | 
of dropping. Ad ordinary eye pipette delivers drops of watflr I 
about one-half minim (.03 c.c). 
Scales and Balances. 

Scales is a term applied to the more common weighing in- 
struments in general. 

Balancis are delicate weighing iiiatrumenta which indi- 
cate at least 1 mg. (^ gr.), having knife edges (usually of j 
nickel or agate) on which the beams and hangers are equi- , 
poised. They are also provided with re»i» to keep them in r ] 
state of repose, and riders placed on notches on the beam, by ] 
which minute differences of weight are determined. Such a 
balance should be kept in a glass case, to prevent the influ- 
ences of draughts of air, weather, heat, dust, etc. They should | 
be perfectly true by the spirit level, and on a solid foundation. 
Delicate balances are usually supplied with cases having set J 
screws on the bottom for leveling. The pans are generally 1 
of metal and movable; these should be reversed daily. 

Watch crystals are useful for weighing certain corrosive \ 
chemicals. Glass or horn pans also are used. In a properly 1 
eonetructfd ba/nnce the arms are of equal length, weight and ] 
form, and the pans with their appendages must be equal. 
The relative positions of the center of gravity and the ful- 
crum influeuce materially the character of the instrument. I 
If the center of gravity be too far below the fulcrum, the ] 
vibrations will be rapid and of short duration, and a consid- 
erable weight will be required to turn the lever. By elevat- 



^^H JDg the cei 
^^F lit balanci 
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center of gravity, the vibrations will become slower. 
balances intended for heavy loads the center of gravity is 
therefore lower than in delicate inBtrumentB. Every balance 
requires to be examined from time to time, no matter how 
frequently or rarely used. 

Specific gravity. (For Problema, aee pages 29-33.) 

The Pbarmaeopffiia refers to sp. gr. in the following words ; 
"The specific gravity of liquids should be ascertained, if accu- 
racy is required, by means of a specific gravity bottle of s 
able capacity at a definite temperature. The specific gravity 
of alcohol, or of any mixture of alcohol and water may, 
however, also be ascertained by means of an accurate hy- 
drometer, preferably that prescribed by the U. S. Govern- 
ment for the use of the internal revenue and custom bonse 
officers. Whenever specific gravity is mentioned in the Phar- , 
macopceia without reference to temperature, it is to be under- 
stood to refer to a temperature of 15° C. (59° F,)." 

Fycnometers or speciflo gravity bottles. 

A specific gravity bottle is a bottle having a glass stopper 
with a capillary opening through it, and of a sise to contain 
accurately 1000 grains (sometimes 500 or 100 grs.) of dis- 
tilled water at standard temperature. Such a bottle is accom- 
panied with a weight which exactly counterpoises it. In 
using, the bottle is carefully filled with the liquid to be exam- 
ined, then dried externally, and then placed on the scales and 
weighed. The increased or decreased amount of the weight 
of the liquid divided by 1000 will give its specific gravity. 
Care of specific gravity bottles. 

The bottle should be wiped dry to remove adhering moist- 
ure or dust ; and handled as little as possible while containing 
the liquid under operation, to prevent change of temperature. 
Specific gravity bottles of fair accuracy may be made by the 
student himself. Select a small, well-stoppered bottle, clean. 
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;h, and make a note of tbe exact counterpoise, for future 
reference; then the quantity by weight of pure water at the 
standard temperature that this bottle is capable of hoMiog, 
aGcert&ined, and also noted. Tbe latter weight will be 
the divisor; the dividend will be the weight of any liquid of 
which the specific gravity is wanted. 
Hydrostatic Balance. 

Tbe hydrostatic balance is an accurate balance so ar- 
ranged that one of the pans is suspended with a shorter stir- 
rup and to the bottom of the pan is attached a book from 
which a substance may be Buapended by means of a horse 
hair or piece of thread. The substance is first weighed in the 
usual manoer, the weight is carefully uot^d as the weight of 
the substance id air. Then the substance is weighed sus- 
pended in water and the weight again noted. The latter 
weight will show a decrease of the weight in the air ; by divid- 
ing the weight of the substance by the loss of the weight in 
water we have the specific gravity of the substance. 

Scheme for conversion of Solid Ouncen io Fluid, and vice verjiA : 

Troy X 1.05 =T (X I.(M = Avoir, 

lira. X .0338 - I f 5j J X SS.ST = Um. 
Avoir. X M = J ( X .95 = Troy. 



Thermometry. 

Kethod of constructing and graduating a thermometer. 

A glass tube of uniform bore, having a bulb at one end, 
heated over a flame to form a partial vacuum ; while heated 
it is inverted in mercury; on cooling the mercury rises in 
the bulb, owing to the contraction of the volume of air. The 
tube is then heated until the mercury overflows, when the 
tube is quickly sealed by a blowpipe. In graduating, the 
thermometer is inserted in pounded ice and the lowest point 
to which the mercury column falls will he the freezing point, 
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meter is then put in boiling water and the point 
le mercury rises will he the boiling point. For 
ioterraediate temperatures intermediate marks are made. 
There are three different thermometric acales in use, namely : 
Fahrenheit, Cen(iyrade,<ind Reaumur. 

COMPABiaON OF THE DIFFEBENT 9tAI.ES. 

Boiling point . . 21'i° 100° 80° 

Freezing 32° (1° 0° 

Difierence. ...■■■ 180" 100° 80° 

In order to change the expression of a temperature from 
I one scale to another the following formulae are useful : 

F— 32, 

* C = J- g- - F = 1.8 C + 32 K = ( F — 33) J 

C = tR. F = i R + 32 R^iC. 

* C — C«D(lKrwie. F = FkbraDheit, B = B»»atoui. 
Therefore it la evident that, for example, to reduce Fah- 
renheit to Centigrade it is first necessary to subtract 32 and 
then divide by 1.8. The remaining formulie to be worked as 

I indicated. 
Microscopy. 
A mmple mieroaeope consists of but one double convex lens 
to be beld near to the object, or of two or more lenses that 
can be used singly or all at the same time. When thus used 
in combination, the two or three simple lenses are not only 
placed close to each other, but close to the object, the combi- 
nation acting as though it were a simple lens of much greater 
magnifying power. lu the compound microscope the lenses 
1 near the eye magnify the image produced by the lower glae 
I By separating the lenses of a simple microscope bo that the 
1 upper shall magnify the image produced by the lower, one 
a a simple form of a compmnid microscope. 





ESSENTIALS OF FHAKMALV. 

ESSENTIAL PAHTS OF A COMPOFND HICBOeOOFX. 
The eyepiece = The lens next the eye. 
The objective = The leoa next the object 
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Kagnifioation. 

To compute the nmgnification given by a microBcope it 18 
DeceBsary to multiply together the separate magnification due 
to the eyepiece and objective. Practically manufacturers use 
the following formula (not entirely accurate for calculating 
the magnification*) : Divide 100 by the product of what are 
called the focal length of objective and eyepiece expressed in 
inches. For example: Two-inch eyepiece and ^ objective. 
To find the magnifying power : Applying the above rule, 
2 X i ~ ? ; 100 -^ g = 250 diam., the magnifying power. 
The mauiifacturerB send with tbeir instruments cards refer- 
ring to the magnifications of the lenses, of which the follow- 
ing ia an abstract : — 



TUBB OF STAHDABD LBKOTH (10 IKCHBB.) 
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1 IBCH. 


A,jNar. 


Eyepiece. . . 










2 inch (A. . . 


4S 


93 


275 


soo 


1 inch (C). . . 


80 


165 


485 


1500 


J inch (E),. . 


160 


330 


970 


3000 
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It will be seen from the above that the eyepieces are somo- 
timea lettered instead of numbered. 

The Microecope atid ihn PAormocopeew. — Generally in descrip- 
tiona of crude drugs it is sufficient to indicate the distinoldTQ 



" See paper by W. LeContc Stephen 
vol, XL, July, 1390. 
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^B eliaracteristics that are visible to the naked eye, " aai], when 

^M necessary, such as are visible uoder an ordinary good pocket 

lens magnifying about ten diameters." Ex.— Unguentum 

Hydrargyri, Amyluni, Aloe, Lycopodium, etc. For expert 

work the compound microscope is invariably called into 

^ jequisition. The nderoncopical unit of measurement is the 

1 1000th of a mm., known as the mieromiUirneler (mkm). 



Alligation in Fhannacy. 

' Alligation is the process of mixing substuQcea of different 
Rvalues to produce a mixture of given mean value. 

1 Problem.. — Given 2 fta. of a certain powder at 7 per 
foent., 3 fta. of another powder at 8 per cent,, 5 lbs. of 
i another at 16 per cent, and 6 Iba. of another at 18 per cent.; 
1 to find the average per cent. 

BoLunoH. 
.07X2 = 14 
.08 \ 3 = 24 
.16 X 5 = 80 

.18 X 8 = 1.08 

' . ■ 16 ) 2126 

i?u/e.^Mu]tip]y the percentage of each kind by the umn- 
■ ber of it. Add the products. Divide the sum of. the pro- 
jducta by the sum of the numbers. 

2 Proi/em.^Given 4 fts. of powder at 7 per cent., to be 
mixed with three other kinds at 8 per cent, 16 per cent and 
18 per cent., BO that the mixture shali average 14 percent. 
~ I the amounts of the 8, 16 and 18 per cents, that muat 
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The filBt, T?B COUf 

Tho sei.'onii, ^^ 
Tho tliini, i'. 
The fourth, A 



8 lbs. 
14 lbs. 

12 lbs. 



Explanalwii. — The 7 per cent, and 16 per ceDt. kinds when 
used in certain quantities will give an average of 14 per cent. 
That ia 7 per cent, put into a 14 per cent, average gains 7 per 
cent. The 16 per cent, put into a 14 per cent, average loses 2 
per ceut. In a similar manner the 6 per cent, gains 6 per 
cent, and the 18 per cent, loses 4 per cent. 

Therefore, for the average of the 7 and 16 the difference 

» between 14 and 16 gives the proportional part of the 7 per 
cent, kind, and the difference between 7 nnil 14 gives tho pro- 
portional part of the 16 per cent. kind. In the same manner 
for the 8 and 18. The sum of the parts is equal to 19. 

Then, by proportion, find the amounts of the other kinds. 
Thus:— 



-h 


A 


; 4 Ills. 


So 


llw of the second = 


9 lbs 


A 


tV 


: 4 lbs. 


No 


lbs of the third = 


14 1h« 


A 


A 


: 4 lbs. 


No 


lbs. of the fourth = 


12 lbs 




Rule. — Find the proportional parts according to the above 
ezplanation. Then, by proportion, find the amount of each 



3. If the problem be to find the ratio of the ingredients to be 
used, in order to make a certain definite amount, then the 
method of solution as given in No. 2 ia to be used. 

Suppose the mixture to contain 19 lbs., as io No. 2, then 
A" ^¥' A' fw' °^ 1^ ^^^- ^'1' ^ ^^^ results required. 
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Problems in Alligation and Specific Gravity. 
b alligation. 

(1) How sliall siitiipleB of powdered opium be mixed (the 
opium being 6, 8, 10, 15, and 17 per cent, of morphine re- 
spectively) to make a mixture containing 12 per cent, of the 
alkaloid ? 
' (2) How shall one mix 150 lbs. of jalap, containing 14 per 
[ cent, resin, with lots containing 9 and 11 per cent, to make an 

average of 12J per cent,? 
! (3) How many pounds of 14 per cent, can be made from 
[ 8 pounds of 16 per cent, by diluting with sugar of milk ? 
I (4) How much glycerine shall J mix with water to make 
I 25 pounds of solution having a specific gravity of 1.16? 
I (5) Wishing to make 150 gallons of 50 per cent, alcohol, 
[ liow shall one mix lots containing 60, G5, 35, and 20 per cent. 
I respectively?* 

1 (6) How shall I make a solution of KOH, sp. gr. 1.036, 
I from solutions having the sp. gr. of 1.2, 1,25, and 1.4? Use 
t water as 1. 

I * Enles of the U. 8. P. for making an alcohol of any required loaer 
I ponientago from an alcohol of any given higher percentage ; 

■ I. Be VoLDMUL^Designate tlie volume-perceotage of the stronser 
f •Icohol bj V, and that of [ho weaker alcohol by v. 

L BuU. — Mix T> vulumes of the atrunger alcohol with pure ivator to make 
m F'Tolames of product. Allow the luiitnre to stand until full coDtractiou 
I lUs taken place, and until it has cooled ; then make up. any deficiency in 
Kflie V volumes by adding more water. 

■ Example.— Au alcohol of 30 per cent, by volume is to be made ^om an 
ftllcohol of 94 per cent, by volume. — Take 30 volumea of the )M per cent- 
Blleohol, and add euaugh pure water to prodncc 94 volumes. 

B; II. By Weight. — Designate the weight-percentage of the atrooger 

Bloohol by FT, and that of the weaker by w. 

H AkTs.— Mix w iiarta by weight of the stronger alcohol with pure water 

K» make W parts by weight of product. 

B Example. — An alcohol of 50 per cent, by weight is to be made from an 

BOenhol of 91 per cent, by weight.— Take 50 parts by weight of the 91 per 

Hdant. alcohol, and add enough pure water to prodace SI parts by weight. 
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(7) How many gallons of official ammonia can be mac 
from 35 galloDS of 28 per cent, ammonia? In this examplii( 
water must be figured at (zero). 

(8) Howmany ouucee of scamiDouy containing 80 per centJ 
reein can be made from 54 ounces, atisaying 57 per cent., b 
mixing with lots containing 85, 90, and 92 per cent, of resinn 

(9) How much water will be required to make I 
solution of soda, sp. gr. 1.12, from a solution having the a 
gr. of 1.40 ? 

(10) How sliall one make 240 gallons of bay rum couta 
ing 60 per cent, of alcohol from lote containing 70, 62, 58, ani 
50 per cent. ? 

(11) How much 96 per cent, sulphuric acid must be mixej 
with 20 ounces at 15 per cent., and 30 ounces at 45 per centj 
to make 60 per cent, acid ? 

" (12) How much hydrochloric acid, sp. gr, 1,16, 1,12, a 
1.10, must be mixed to make 1000 ouncea, sp. gr. 1.15? 

(13) I have 7 kilogrammes of 60 per cent, and 9 kilos of 81 
per cent, alcohol. How shall these be mixed — all into 60 
cent.— and how much will the mixture make? Water ia u 
for dilution of course. 

(14) How shall one make 250 gallons of dilute alcohol! 
from official alcohol? 

(15) If tincture of capsicum is made from 19 parts bfl 
weight of official alcohol to 1 of water, what ia the per cen» 
of absolute alcohol in the menstruum? 

(16) How shall I make 32 ounces of salt bath, sp. gr. 1.1& 
from solutions biivinf: sp. gr. of 1..30, 1.27, and 1.2 
Problems in specific gravity, 

Kuk. — Divide the weight of the substance in air by tbj 
weight of an equal bulk of distilled water. 

This rule ia very simple, is easily comprehended, but t 
apply it in every ca!<e is difficult. In practice the operato( 
is often puzzled to know how be shall beat determine tin 
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aght of an equal bulk of water. There are certain physical 
*&ctB the student must remember: (1) Fluids buoy up solids 
with a force etiual to the weight of the fluid displaced by the 
solid. (2) Floating bodies displace ibeir weight of liquid. 
(3) Immersed bodies displace their bulk of liquid. For 
example: A piece of cork is placed ujton water. It first 
displaces its own weight of water, and then floats partially 
immersed. In order to find its equivalent of water for the 
purpose of takiug its specific gravity, we must attach a sinker, 
previously weighed under water, and note (weigh) the force 
with which the cork lifts on the sinker. This buoyancy added 
tbe weight of the cork in air equals the weight of an equal 
nilk of water. All this procedure is followed, as stated, sim- 
ply in order to find out the weight of an equal bulk of water. 
The method of taking specific gravity of solids may be con- 
Bdeely stated as follows : 

r, of solid - Tfgjght of given an bstaiiee In air. 
loss of weight in water. 
Lo8B of weight in water -^ weigbt of att equa.! bulk of water. 

Eule 2. — Divide the weight of the substance in air by the 
B of weight in water. 
Problem. (1). A piece of copper weighs 360 grs. ; in water 
eighs 320 grs. What is its specific gravity ? 

(2) A silver chain weighs 848 grs. ; in water 768 grs. AVhat 
8 its sp. gr. ? 

(3) A piece of phosphorus weighs 45} grs. ; in water 24J 
" grs. What is its sp. gr. ? 

(4) A graduated cylinder contains 30 Cc. of water. When 
a solid weighing 15 Gm. is dropped into it the water-level is 

i to 40 Cc. What is the sp. gr. of the solid ? 

(5) If 105 grs. of powdered silver be placed in a bottie of 
0-gr. water capacity and the bottle filled with water, tbe 
mbined weight of its contents is 395 grs. What is tbe sp. 
:. of the silver? 
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(For subBtances bd1uI>Iu in wnter use any other suitable 
liquid — ^any li<juid iu wliich the aubatance is Dot soluble. 
After the operation is completed, make correction by multi- 
plying the result by tlic sp. gr. of the liquid used') 

(6) A solid soluble iu water weighs 680 grs. ; in ether (sp. 
gr. .750) it weighs 540 gre. What is its sp, gr. ? 

(7) A piece of aluru weighs 124 grs. ; in oil of turpentine 
(sp. gr. .870) it weighs 6i! grs. What is its sp. gr. ? 

(8) 460 grs. of sodium chloride weighs 375 gra. iu alcohol 
(sp. gr. .820). What is the sp. gr. of the salt ? 

(When necessary to use a sinker, the buoyancy added to the 
weight of the substance in air equals the weight of the water 
displaced.) 

(9) A piece of cork weighs 154 grs. ; its sinker, in water, 
weighs 921 gre.; the cork and sinker together underwater 
weigh 425. Wliat is the sp. gr. of the cork ? 

(10) A sample of wax woiglia 300 grs. When attached to 
a piece of copper c^unterpoiaed in water the two lose 7 grs. 
What is the sp. gr. of the wax ? 

(11) One cubic inch of cork weighs 60.6 grs. What is its 
sp. gr. ? 

(12) A piece of potaesium weighs in air 200 grs. ; a lead 
sinker weighs in petroleum (sp, gr, .750) 360 grs. ; their com- 
bined weight is 347.6. Wliat is the sp. gr. of the potassium? 

(13) A cylinder weighs iu air 80 grs., in water 61 gra., and 
in solution of calcium chloride 52 grs. What is the sp. gr. 
of the solution ? 

(14) A glass rod weighs in air 100 grs., in water 91 grs., and 
in sulphuric acid 84.44 grs. What is the sp. gr. of the acid? 

(16) A glass stopper weighs in air 200 grs. ; in water 180 
grs. ; in glycerin 175 grs. What is the sp. gr. ? 

(16) Equal volumes of benzol (sp. gr. .850) and glycerin 
weigh 34 and 45 Gms. respectively. What is the sp. gr. of 
the glycerin ? 
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1(17) A powder soluble iu water weighs iu air 255 grs. ; 
when placed in a bottle of 600 grs. water-capacity, and the 
bottle filled with alcohol (sp. gr. .820), the whole contents 
weigh 700 gre. What is the sp. gr. of the powder ? 

(18) How many kilograms in 10 liters of ether (sp. gr. .725) ? 

(19) How many grams in 8 fluidouiices of hydrochloric 
acid (sp. gr, 1,16)? 

(20) How many Troy ounces in two pints of ether (sp. gr. 

»,760)? 
Specific Volume 
is the reverse of specific gravity ; hence the volumes of equal 
weights are to each other inversely as the specific gravity, and 
the weights of equal volumes are to each other as the specific 
gravity : 

1 + sp. gr. = ap. vol. 
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From the ahove principles find the specific volume of 
U. S. P. : HiSO., HCl, and HNO3, syrup, glycerin, chloro- 
form, etc. 

If the sp. gr, of sulphuric acid is twice that of olive oil, and 
a liter of olive oil weighs 917 grams, what is the weight of 500 
Cc. of sulphuric acid? Ann. 917 grams. 

(For further details and problems see Remington's " Prac- 
l^tice of Pharmacy.") 
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ESSENTUUS OF PHABMACY. 

Pharmaceutical Processes and Manipulations. 

How may the processes ased m pharmacy be subdivided f 

Phyhecal Processes. — Desiccntioii (Exsiccation ) ; Comini- 
DUtion ; sittiag. etc. 

Proce»eea of Extraction (mainly orfibrous and organic i 
terial). — MaceratioD; Expreasiou; Iiifiisioii; Digestion; 
coction; Fercolation. 

Vaporization. — Evaporation ; Distillation ; (Sublimation). 

Straining and other ProceJise^ of Separation.— C<i\&tioa ; FilM 
tration ; Clarification ; (DecantatioD); Decolorizatloa ; ', 
odorizatioD. 

Chemical Processes (mainly of inorganic and crystallim 
material). — Solutioa ; Dilfusion ; Dialysis ; PrecipitattoO,^ 
Elutriation ; LevigatioD ; Forpfayrizatiou ; CrystaIlizatioB'9 
Decantation ; Granulation. 

Proeemes Jtequiriitg Hirjh Heat. — Sublimation; IgnitioaS 
Calcination; Defiagralimi ; Reduction; Oxidation. 

What effect has drying upon vegetable drnga T 

Vegetables in drying lose water and volatile oils. 

of their constituents may undergo oxidation, such as 

oils, glucosides, alkaloids, etc. 

If not careMly dried, vhat chants are vegetables likely ti 

nndergo ? 

Crude vegetable drugs, if kept moist, arc liable to be affecte 

by fermeotatiou, mouldiness, and slow decay. 

What is meant by the term desiccation? 

It is a process of expelling moisture from solid Bubstane( 
In the case of vegetable drugs it is accomplished at a tempeo 
ature not likely to change important constituents (usuatlfl 
about 120° F. ; opium is directed to be dried for powderim 
at a temperature not exceeding IS.^" F.J. Between 70° t 

° F. fermentation and mouldiness is most rapid. 



COMMlNUTrON. 

V are fleshy or anccolent drags best prepared to facilitate 
desiccation T 

They should be cut with a sharp knife, io thin Blices, trans- 
versely to the direction of cellular and fibroua tissues, thereby 
r opening the cells and ducts and exposing the greatest surface 
to evaporation. Ex. — Squill, Colchicum, Calnrabo, etc. 
What effect has desiccation upon crystalline Bubstances? 

Crystalline substances are merely deprived of water of 
cryetallizatiou. (See Exsiccation, Index.) Usually a, high 
temperature is used, and the process is known as exsiccation. 
Wbat loss in weight is sustained in the desiccation of medi- 
cinal anbstancea ? 

Drugs lose in drying from 1 to 20 per cent. (Opium 
loses from 9 to 20 per cent, in drying and powdering). Veget- 
ables contain from 30 to 80 per cent, moisture (Stramonium 
leaves have about 98 per cent, of moisture). Crystalline 
substances in the processes of exsiccation lose nearly all the 
water of crystallization. (Sulphate of iron loses 39 per cent. 
The official 8odii carbonas exsiccatns is made by driving 
off 50 per cent, of moisture from the crystallized sodii car- 

tnaa.) 
hal 
Coi 
ind 



Gommiaution. 

Lt are the varieties of comminution? 
Comminution includes cutting, bruising, rasping or grating, 
rinding, trituration, etc. 



What circnmstances determine the degree of comminution to 
which a substance should be subjected preparatory to 
future extraction? 
Soft, spongy material expands in the solvent and becomes 
coarse powder, while woody structures resist 
glvent action comparative ly, and require for the removal of 
oUve matter a line powder. Comminution should bemost per- 
it when an insoluble drug i8tobeadminiatai:iiAvQ.»i!s^"a!M»Kja. 



OF PHAKMArV. 

What ckaeei of sabstances are moat necessarily ground ia J 
steel milla and what belong exclusively to stone millfll ■ 

Steel mills are advantageous for tough and fibrous matertal; - 
Btone mills for friable subatances and for salts and mineral <! 
substances. 

For what operations and what substances are metallio, wfidj^ 1 
wood and stone mortars used ? 

For contusing, bruising and triturating in comparatively J 
small quantities. Fur trituration, shallow mortars of wedge 
wood ware or porcelain are best adapted. Crystalline Balbf 
should never be triturated iu a metallic mortar. Fibrou^l 
substances should always be commiuuted in metallic mortaTBiT 
What materials are reduced by rasping or grating? 

Hard and woody substances, as guaiac, are made into finfli'l 
chips with a saw aud rasp. Rhubarb is divided into I 
pieces by the use of a fine saw. Nutmeg is reduced with tl 
least loss of fragrant oil by grating. 

How are the coarser pulverized anbstances separated from 1 
the finer t 

By means of sieves (composed of fine wire, horse-hair, muB- J 
lia or bolting- cloth), by means of suspension in water (elutri- 1 
ation), and by settling from the air. 

What gradeB of fineness have powders of the U. S, Pliamu*d 
copoeia, and how are these grades expressed ? 
The fineness of powders is expressed in the PharraacopoBa 
by descriptive words, and by terms expressing the nun 
meshes to the linear Inch in the sieve through which thq 
should pass. These ditfereut forms of expression correspond' 
to each other as follows :^ 



Coarse powder, 
MixJenitoly coarse 
M™ii'rul<ily fine, 



— No. 20 powder. 

= No. 40 '• 

■-= No. 50 " 

^ No. CO " 

= No. SU " 
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KVhat is a granular powder? 

A powder made uoiform {>y rejecting all the particles 
which pass through a No. 'SO aieve and all tiiat fall through 
a No. 20. 

How is the process of Elntriation condacted 1 

The article to be powdered ia ground in a mortar with a 
large quantity of water, and this ia poured off into a precipi- 
tating jar and allowed to stand until the coarse particles sub- 
side ; the liquid is decanted (poured off) and allowed to stand 
tintil the finely suspended (very fine) powder subsides. The 
decantation and collection of powder are continued until the 
finest powder ia reached and the liquid ia clear. 

What is troohisaationT 

The paste (magma) resulting from elutriation ia sometimes 
made into cones ; this operation is called trochiacation. Pre- 
- pared chalk is thus made. 

fWhat do we learn from this process of elutriation 1 
First, that the power of water to hold particles in suapen- 
inon is inversely proportional to the size of the particles ; 
second, that all materials deposited in water are assorted 
•ccording to size. 

How are impalpable powders made? 

Impalpable powders are secured in the process of grinding 
by mill atones; the finest particles are carried to a certain 
height by a motion given to the air, and deposit themselves 
on ahelvea within the inclosure. 




Extraction,— 

MACEKATION, EXPREBalON, PERCOLATION, DIOESTIOn". DTFU- 
8ION AND DECOCTION, 

What is maceration; why and how is it employed in phar- 
macy? 

Maceration is the Boalting of a substance at orcliuary 
temperature in a liquid (menstruum). It is employed in pliar- 
macy to extract the soluble and active principles contained in 
drugs; it ia also employed to prepare vegetable substanceii 
for percolation, in which case a comparatively suiall quantity 
of liquid ia used to thoroughly soiten and espaud the cells of 
the comminuted drug. The process is conducted by placing 
the comminuted drug iu wide-mouthed bottles or jars, adding 
the required menstruum, setting aeide and agitating occasiou- 
ally, from 2 to 16 days, when the liquid is poured olf and the 
residue expressed. 
What materials are most suitably extracted by maceration? 

Non-fibrous substances which yield viscid solutions; for 
example. Aloes (see Tr. Aloes and Tr. Aloes et Myrrhse), 
These should be coarsely comminuted for maceration. 

Why is not maceration nsed more generally in making tino- 
tures 1 

Because it leaves a small quantity of finished tincture in 
the residue. 
How may this objection in many cases be orercome ? 

By observing the directions of the U. S. P., which states 
that, when dregs of a tincture or similar preparation have mace- 
rated with all or with the greater portion of the menstruum, 
the liquid portion should be drained off as completely as poa- 
sible, the solid portion packed in a percolator, and the liquid 
poured on, until all has passed from the surface, when imme- 
diately a sufficient quantity of the original menstruum should 
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be poured on to displace the absorbed liquid, until the pre- 
Bcribed quantity hae been obtained. 

How is tbe term menatrtmm used in pbarmacj ? 

It Is used to denote tbe liquid capable of dissolving out the 
soluble principles of vegetable organic drugs. (A liquid capable 
of completely dissolving inorganic and crystalline substances 
is termed a solvent.) 

What is ezpreBsion and how employed In pharmacy t 

It is tbe forcible expression or squeezing out of a juice or 
liquid from moist substances. It is largely employed in 
pharmacy to separate liquids from raarc or drugs (the residue 
left after straining). The different kinds of presses used are, 
hydraulic, screw, filter, roller, spiral twist aud lever. 

What is digeBtion? 

Digestion is maceration above tbe normal temperature, 
yet below the boihng point of the liquid. 
What is infusion? 

Infusion is accomplished by macerating a coaraely com- 
minuted substance with either cold or hot water for about 
two hours, in a, suitable vessel tightly covered. The strained 
(not expressed) liquid is made up to a certain bulk, in the 
general official process, by passing water through the strainer; 
this constitutes an inliision. Two official infusions, however, 
art made by percolation. (See page 66.) 

What is decoction 1 

Decoction is allied to digestion ; tbe drug, however, is boiled 
for a time, the liquid cooled, strained, and in the general 
officinal process made up to a certain bulk, as in the case of 
infusion. 

What is peioolation! 

Percolation is a process of extraction in which a menstruum 
B passed through a porous and properly comminuted solid. 
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It is employed almost exclnstvely fur exhausting yegetablel 
substances. (Percolation of iuorganic material is known bk-M 

lixiviaHon.) 

Explain the procesB theoretically. 

The solid body being comminuted according to its natare,1 
and packed in a suitable vessel (percolator), the liquid isM 
poured upon it, and, as it gradually descends, each particlafl 
comes in contact with a succession of different particles of ' 
the solid and becomes more and more strongly impregnated 
with the soluble matter, till it escapes from the bottom. The 
solid particles are brought in contact with a continued sue- , 
cession of fresh portions of the solvent, and park with some of J 
their soluble matter to each till exhaustion is completed, or I 
till the supply of the liquid ceases. The Pharmacopoeia states I 
that, when the process ia successfully conducted, the first por-l 
tion of the liquid, or percolate, passing through the percolator, J 
will be nearly saturated with the soluble constitueuts of tbe.J 
substance treated ; and if the quantity of menstruum be suffix I 
cient for its exhaustion, the last portion of the percolate will I 
be destitute of color, odor, and taste, other than that possessed J 
by the menstruum itself. I 

What are the practical details of the process 1 I 

The details for conducting percolation perfectly are given 1 
in the preliminary notice of the U. S. P., which are as follows : I 

The Percolator, iU Dimeiusions and Fittings. — The percolatorj 
most suitable for the quantities contemplated by the PbarmBf^l 
copceia should be nearly cylindrical, or slightly conical, wi&9 
a funnel-shaped termination at the smaller end. The neclcl 
of this liiuneUend should be rather short, and should graduallyll 
and regularly become narrower toward the oritice, so that u 
perforated cork, bearing a short glass tube, may be tightly] 
wedged into it from within until the end of the cork Is fluabl 
with its outer edge. The glass tube, which must not protrudel 
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e inner GUrface of the curk, should extend from one 
eighth to one and oue-half inch (3 to 4 centimeters) 
beyond the outer surface of the cork, and should be provided 
with a closely fitting rubber tube, at least one-fourth longer 
than the percolator itself, and ending in another short glass 
tube, whereby the rubber tube may be so suspended that its 
orifice shall be above the surface of the menstruum in the 
percolator, a rubber band holding it in position. 

The dimensions of such a percolator, conveniently holding 
pEve hundred grammes of powdered materia!, are preferably 

I following; Length of body, fourteen inches (36 centi- 
meters); length of neck, two inches (5 centimeters); internal 
Icliameter at top, four inches (10 centimeters); internal diam- 
ter at beginning of funnel-shaped end, two and one-half 
taches (6.5 centimeters); internal diameter of the neck, one- 
alf inch (12 millimeters), gradually reduced at the end to 
_,^wo-fifth8 of an inch (10 millimeters). It is best constructed 
of glass, but unless so directed, may be constructed of a dif- 
ferent material. 

The Preparation of the Percolator and Material for Percola- 
tion. — The percolator is prepared for percolation by gently 
pressing a small tuft of cotton into the space of the neck 
above the cork, and a small layer of clean and dry sand is 
then poured upon the surface of the cotton to hold it in 
pLc. 

The powdered substance to be percolated (which must be 
uniformly of the fineness directed in the formula, and should 
be perfectly air-dry before it is weighed) is put into a basin, 
the specified quantity of menstruum is poured on, and it is 
thoroughly stirred with a spatula, or other suitable instru- 
ment, until it appears uniformly moistened. The moist pow- 
der is then passed through a coarse sieve — No. 40 powders, 
and those which are finer, requiring a No. 20 sieve, while 
No. 80 powders require a No. 15 sieve for this purpose. 
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Powders of a less degree of fineiiefia usually do not t 
this additional treatment after the moistening. ~~ 
powder ie now transferred to a sheet of thick paper and the 
whole quantity poured from it into the percolator. It is then 
shaken down lightly and allowed to remain in that condition 
for a period varying from fifteen minutes to several hours, 
unless otherwise directed ; after which the powder is pressed, 
by the aid of a plunger of suitable dimensions, more or leaa 
firmly, in proportion to the character of the powdered sub- J 
stance and the alcoholic strength of the menstruum; stronglyH 
alcoholic menstrua, bs a, rule, permitting firmer packing ofl 
the powder than the weaker. The percolator is now plaoejj 
in position for percolation, and, the rubber tube having beofl 
fastened at a suitable height, the surface of the powder igfl 
covered by an accurately fitting disk of filtering paper, orl 
other suitable material, and a sufficient quantity of the^ 
menstruum poured on through a funnel reaching nearly td^l 
the surface of the paper. If these conditions are accuratelfV 
observed, the menstruum will penetrate the powder equallyfl 
until it has passed into the rubber tube and has reached, in thiSffl 
the height corresponding to its level in the percolator, which ira 
now closely covered to prevent evaporation, and the apparatiutv 
allowed to stand at rest for the time specified in the formula. ■ 
The Manipulittion of Fercolation. — To begin percolation, thtM 
rubber tube is lowered and its glass end introduced into tfawj 
neck of a bottle previously marked for the quantity of liquicEl 
to be percolated, if the percolate is to be measured, or of ijM 
tared bottle, if the percolate is to be weighed ; and by raiaiojH 
or lowering this recipient, the rapidity of percolation may b^B 
increased or lessened as may be desirable, observing, howevelW 
that the rate of percolation, unless the quantity of materuiM 
taken in operation is largely in excess of the ph arm acopceiMB 
quantities, shall not exceed the limit of ten to thirty drops UM 
a minute. A layer of menstruum must constantly be maia^ 
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■ tatned above the powder, eo as to preveot the access of air to 
r its ioterstices, until all has been added, or the requiaite quan- 
tity of percolate has been obtained. This is conveniently 
accompUshed, if the space above the powder will admit of it, 
by inverting a bottle containing the entire quantity of men- 
struum over the percolator in such a manner that its mouth may 
dip beneath the sur&ce of the liquid, the bottle being of sucb 
ehape that its shoulder will serve as a cover for the percolator. 
What IB repercolation? 

It is the process of percolating successive portions of pow- 
dered drug in such a manner as to make a fluid extract 
without evaporation. For example; Divide thirty-two parts 
f powdered drug into four portions of eight parts each. No. 1 
9 moistened, packed, macerated, and percolated until ex- 
hausted. Reserve the first six parts, and use the remainder 
(o macerate No. 2, which, percolate and reserve eight parte j 
repeat the process with No. 3 and No. 4, reserving eight parts 
of percolate from each. Mix the reserved portions, thereby 
making thirty parts total. The weaker percolate of the 
irth portion is reserved for subsequent operations, when 
from each eight parts of drugs eight parts of percolate are 
obtained. (Dr. Squibb's process. ) 

It has been proven that the first twelve ounces of percolate 
aontaioB from seventy to seventy-eight per cent, of the total 
b obtainable from sixteen Troy ounces of drug. This 
B sometimes called fractional percolation. 
Why is percolation aometimes called displa cement 1 

Because of the theory that successive portions of solvent 
displaee the portions which preceded them. This is practi- 
cally only partially the case. 

Wliat kinds of materials require fine comminutioii for perco- 
lation, and what require coarse ! 
Woody materials may be finely powdered ; fleshy and easily 
ermeable tissues may be coarsely comminuted. 
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Why Ib the powder moistened and afterwards Bieved? 

As staWd under maceraliou, the cells are softened and ex- 
panded. Sifting, after maceration, is necessary to break up the 
agglutinated lunipsand render the powder unirurm incbaracter. 
Can any powder be percolated saccessfolly without previously 
macerating T 

Subetances containing volatile oil and resin, such as ginger 
(and when the menstruum is light and volatile, aa alcohol or 
ether), are better percolated by first packing the dn powder 
in a percolator. 
What is circtilatory displacement? 

The substance to be extracted or dissolved is tied in a bag 
and suspended in the upper part of the menstruum. The 
heavy extractive matter falls through the liquid to the bottom 
of the veesel, the lighter nienatruum circulating displaces the 
heavier liquid until the material U exhausted. 
From common utensils what may be extemporized as a per- 
colator! 

An ordinary funnel or a conical chimney of a lamp makes 
a very good percolator for small quantities. 
Why should the general shape of a percolator be tall and 
narrow ? 

Because it is desirable that the menstruum ahould traverse 
a long column of powder. '^M 



Vaporization. 
What pharmaceutical operations does vaporization include t 
It includes the three operations — evaporation, distillation 
and sublimation. 

Which of these are commonly used in the treatment of 
organic material? 
Evaporation and distillation. (Sublimation is largely em- 
ployed in the treatment of inorganic material.) 






fWhat apparatns is reqaired for conducting the first named 
r operation 1 

Evaporating dishes. 
Uention some of the principles involved in these processes. 

The quantity of vapor that will farm in a confined xpace is 
Lconstant for the temperature, aud when au atmosphere is 
BBaturated, vaporization ceases unless some circumataoces 
f CODcur to remove a portion of the vapor by coodeDaation, 
Rapidity of evaporation i» injluenced hy the state of saturation 
of the air in contact, being inversely as the quantity of vapor 
esiating in it, when the liquid does not boil. 

77ie boiling points of homogeneous liquMs are uniform, pro- 
vided the pressure is the same ; but, if solid matter is in solu- 
tion, the temperature rises until saturation is attained. Liquids 
in vaporizing render a large amount of best latent, which, on 
condeDsation, becomes again sensible. 

The boiling point rises owing to pressure when a liquid is 
heated in a tight vessel. 

TAe boiling point m affected by the cohesion aod depth of 
the liquid, and by the nature of the material and surface of 
H the vessel. 

^h Evaporation below boiling is in ratio to the extent of surface 
^Bezposed to the air. 

^H Evaporation by boiling is iu ratio to the extent of surface 
^Kof the vessel exposed to heat. 
^Bmiat are the various modes of evaporation ? 
^ Spontaneous evaporation in vacuo; over lime or sulphuric 
acid, at the common temperature (processes chiefly used in 
analytical operations.) 

Spontaneous evaporatiuu iu the open air, in shallow ves- 
sels or on a revolving cylinder. 

Evaporation by heat, artificially applied, varying from 100° 
to 212° F. 
Hk Evaporation in vacuo with steam heat, so as to boil at a 
^Dpw temperature. 
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Whatprecantlon is necessary in evaporating certain liquids 1 

SolutiooH of aromatics require a gentle heat, the same may 1 
be said of fluids aud solid extracts, but solutious of saline 
aubatauces may be evaporated to boiling. 

What is dlBtillation ? I 

Distillation essentially consists of the conversion of a 
liquid into its vapor, by the aid of heat, and the recondensa- j 
tion of that vapor into the liquid state by the application of I 
cold. It differs from evaporation merely in its object, which I 
is the volatile liquid, while evaporation rejects this and I 
secures the residue. I 

What apparatus is required to condnct this operation ? I 

It requires for its conduction peculiar forms of apparatus, I 

consistiog of a boiler (called a retort), a condensing surface, J 

and a vapor-tight communication between the two. I 

What is a retort? I 

A plain retort is a flask having a neck so curved that it 1 
inclines downward when the body of the flask rests upon a I 
stove or other support and ready for distillation. The neck J 
BO bent becomes the exit tube of the apparatus. A tubulated I 
retort is provided with an opening at the top, into which isfl 
fitted a glass stopper. This convenience allows the apparatiu I 
to be refilled with a continuous supply while m o|>eration, I 

What is a condeiuer ? J 

A condenser is usually composed of a glass tube surrounded: A 
by and fitted to a somewhat shorter and much larger tube.fl 
Into the lower end of this second tube there is an opening fori 
receiving a cool stream of water, and at the other end and J 
opposite side there is an opening for the exit of the water 1 
warmed in transit; the longer interior tube is thus chilled, 1 
and, receiving the steam, condenses the same along its interiqcd 
wall. A Letbig's condenaer answers to the above deacriptioid 
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liat is a receiver T 

A flask the neck of which tapers to fit the exit tube of the 
retort. When the receiver has an opening at the top it is 
called tubulated; if opened at the bottom aud tapering, for 
the purpose of measuring the distillate, it is called quilled. 

VWhatlsaBtill? 

■ These are modified forms of the old " Alembic " retort. 

I The exit tube is usually connected with a spiral coil of pipe 
immersed in water to condense its vapors. Kemiogton's 
Pharmaceutical Stili and others have improved condensers, 
which make condensation more rapid and perfect than the 
way. 

[Wli^t is fractional distiUation ? 

Fractional distillation consists in collecting in different 
distillates which come over between certain given 
peratures. 

at is destructive distillation T 
Destructive distillatioo takes place when dry organic sub- 
placed in a retort are heated to redness, so as to 
destroy existing compounds. 

What are the distinctive characters of products of diBtiUa- 
tion? 
They are free from sediment and entirely volatile. 
lat is sublimation 1 
Sublimation differs from distillation &om the fact that the 
product is always solid and generally crystalline. Its object 
is either to purify volatile solids from fixed impurities or, as 
a means of obtaining volatile substances in process of manu- 
facture. It is usually conducted on a large scale. 

What apparatus is used in conducting this process T 

Retorts aod lioods of various patteru!*. On a large scale, 
bbe vapor resulting from sublimatiou is frec^uently conducted 
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and condensed in large chambers especially' arranged for 

purpose. 

What kind of preparations are made by this procese! 

There are organic and inorgauic products made by sublima- 
tion, such &s benzoic acid, cttmphoi', arsenious acid, carbonate 
and chloride of ammonia ; calomel, iodine and aulphi 
What is the characteristic quality of all products of sub) 
tion? 

They should be entirely volatile, some at ordinary tem] 
tUTCS, others only at higher heat. 

Other Processes of Separation. 

Colatioo, Filtration, Clarification, Decantation. 
What is meant by eolation or straining, and what materials 
are used for this purpose in pharmacy ? 

It is a kind of filtratioti, used for separating insoluble im- 
purities and foreign iDgredientfi. Coarse linen is sometimes 
employed, especially when pressure is exerted. Clearer pro 
ducts are obtained by using several thicknesses of flannel, 
with the nap on the inside, without pressure. Muslin, felt, 
gauze and bolting cloth are also used. 
What is the nature and object of filtration^ 

Filtration consists in passing a liquid through a porous 
medium, with the object of separating suspended and insolu- 
ble substances from dissolved matter. The liquid passing 
throng!) the medium (filter) is called the filtrate. 

The filtrate is supposed to be generally rendered transparent. 
How may filtration be expedited t 

By the use of different kinds of filtering media ; by arrange- 
ments for keeping the filter constantly full ; by increasing the 
pressure of the liquid upon the filtering medium and by 
maintaining an increased temperature. 
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How ii paper ptilp best prepared^ 

By beatiDg filter paper in a mortar with water or with 
liquor potasafe, washing the product with water and drying. 
Of what other anbstances are Altera made T 

Sand, aabeatoB, ground glass, charcoal, porous stone, etc. 
How can the pressure of the atmosphere be increased upon 
the liquid ? 

By producing a partial vacuum below the filter and its 
supports (e. g., a. funnel) ; this can be done by a vacuum pump 
or other device, such as a column of water falling through a 
tube, etc., (filter pumps of the catalogues). 
What is clarification 1 

This process is employed when the impurities to be sepa- 
rated are deposited, on account of their greater specific gravity, 
or by being rendered heavier on the application of heat or 
dilution with water, or when, by the addition of a foreign 
substance, they are aggregated together and separated as a 
coagulum. (See also Liq. Guttie Percha.) 
What foreign substances are employed in clarification ? 

Albamin, (added to the liquid and heat applied) produces a 
scum, which, in rising, carries up with it the enveloped par- 
ticles. 

Gelatin (added to cloudy solutions containing tannin) pro- 
duces a heavy precipitate, carrying with it the impurities. 

Milk (added to some wines) produces a coagulum which en- 
velopes and aeimrates impurities. Paper pulp agitated with 
the liquid and strained retains suspended matters. 
How is clarification effected by fermentation ^ 

Natural juices of plants become clarified by virtue of the 
alcohol developed in fermentation, the Insoluble substances 
being deposited. 
What is decantation, and how is the process conducted ? 

It is the separation" of i a;fluid irom a Holid which has de- 
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posited in a vessel. It may be acconipliahed either by Binifdjl 
tilting tlie vessel or by the use of a syphon. In the formei 
case a gla^ guiding rod h used to prevent dribbling of tha 
liquid and to convey away the liquid decanted iuto any r 
ceptacle without loss. The rod is held in a vertical positionj 
against the rim of the vessel, or in advance of the flowingf 
stream of liquid to be decanted. Care is taken in the opera 
tiou not to disturb the deposit. 

Vhat is a siphon, and explain its action 1 

A bent tube, having one arm shorter than the other; whaj 
filled with u liquid and the short arm imotersed below thel 
sur&ce of a fluid, and the discharging orifice placed iu a loww 1 
position than the former, a flow taltes place. Atmospherio I 
pressure forces the liquid up the shorter arm, while the esceea I 
of weight of the liquid in the longer arm causes a continuouftf 



What rules should be observed in making siphons of great 
length ? 
No part of the tube should be higher above the liquid thai 
the point to which that liquid will rise by atniospheric pres- 
sure — that is, thirty-three feet for water, thirty incheafor mer-d 
cury, etc. 

What is an economical way of making a siphon ? 

Join two pieces of glass, of unequal length, by means of a.| 
piece of India-rubber tubing, just large enough to admit thfl>4 
tube with application of some force. This permits a motionfl 
which would break one made entirely of glass. 

How are immiscible liqtiidB separated from each other? 

If two immiscible liquids (e.y., ether and water) are allowfld 
to stand in a suitable vessel, — -separator, or a separating 
fiinnel (a funnel with a stop-cock), the lower liquid mayb 
drawfi j»ff ^iJihout:diBCifi-bidg th^ npoer one. If separation ii 
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Reeled in an ordinary bottle, the upper layer is usually re- 
liQoved by means of a pipette or syringe. 

I 7or the separation of what liquids is the Florentine Receiver 
used? 

It ie used to separate volatile oils obtained by distillation uf 
aromatic substances with water. 

How does decoloration act as a separatii^ process, and how 
is this process conducted? 

Insoluble compounds are formed of coloring matter when 
solutions of them are brought in contact with porous charcoal. 

Therefore by passing (filtering) a colored liquid through 
animal charcoal the color is removed from the liquid. 
What is deodorization and how performed^ 

It is the process of depriving uf odor by means of animal 
or vegetable charcoal. 

To what class of substances are the two preceding processes 
applied T 

Tinctures, oils, saccharine solutions, fatty bodies. Such 
preparations as deodorized opium and deodorized iodine are 
made by entirely different processes. 

What effect has animal charcoal upon solutions of alkaloids, 
bitter and astringent, and what pharmaceutical import- 
ance is attached 1 

Charcoal absorbs such proximate principles, hence care 
«hould be used in removing coloring from vegetable solutions, 
that their medicinal quality is not Impaired. 
CHEMICAL PROCESSES. 

(Treatment of mainly inorgaoic crystalline material.) 
What axe solutions? Define the process of solution. 

Simple flolutions are solutions generally of mineral salta of 
definite strength. Solution is the union of a liquid (the 
Bolvent) with another liquid, a solid or a gas, the combination . 
being inseparable without the use of evaporation, distillation, - 
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or chemical means. The union Dot so intimate, however, i 
tu cause change in culor, odor or taste, unless chemical conw 
binatiim, as well as solution takes place. (From a simpl 
solution the solid substances dissolved can be reclaimed 
unchanged, by evaporation of the liijuid.) 

What kind of a solution results when a change of color, odor, 
or taste, etc., is produced? 

A chemical aoiiition. 

What solvents are used in making solutions ? 

Water, alcohol, ether, chloroform, etc. 
How is solution aided? 

Solutions of solids are generally aided by comminutioii, 

SentiOR other circnmstancei which influence solability oui 
solution. 
Heat usually increases the solvent power of liquids, and 
cauaes currents aud consequent agitation, thus favoring the 
process of solution ; though, as a rule, heat favors solubility, 
some exceptions to the rule exist, as acetate and citrate of 
lime. Rapid solution, when not accompanied by chemical' 
reaction, always causes a reduction of temperature, owing 
the law that bodies in passing from the solid to the liquid 
state have their capacity for caloric increased. When deh; 
drated salts are dissolved there is an increase of temperatur 
When a gas is to be dissolved in a liquid, cold favors its soh 
tion by increasing the specific gravity of the gaa, and bj 
counteracting the sensible heat resulting from Its condensation^' 

Wliat effect has the presence of one salt upon the solubility 
of another salt? 

_ In some cases increasing and iu other cases decreasing it, 
A saturated solution of one salt may be a solvent for anothi 
salt — a quality of great value in the removal of impuritii 
from certain salts. 



I When a salt is said to be soluble, what solvent Is meant ? 
Water. 
What is meant by a eatnrated solution? 

A solution is said to be saturated wlien the substance dis- 
solved ceases to be HqueSed by tiie solvent at common tem- 
I peraturee. Therefore, tlie real strength of saturated soKitions 
is dependent upon temperature, 

[ What is meant by snpersaturated solution, and how is it 
effected ? 
When the solvent retains in solution inore of tiie soluble 
matter than it could under the existing circumstances dissolve, 
it is said to be supersaturated. It is ol^eu effeeted by heating 
the solvent to a pruper degree and dissolving the substance in it 
to saturation, then u alow reduction of temperature (without 
agitating the vessel) will make an over-saturated solution, 
but a little agitation will start crystallization and throw out 
the salt in excess of solution. 
r What is meant by dialysis f 

A separation of a crystalloid from a colloid by osmosis. 
What 1b meant by the term crystalloid and colloid t 

Those substances which diffuse most rapidly are called crys- 
talloids (crystalline chemical subtanees), those which diffuse 
I slowly are called colloids (gelatinous substances). 
What is meant by the term osmosis, and how is it effected 1 
A simple dialyser may be made by stretching over the bot- 
tom of a sieve frame a piece of parchment or fine membrane. 
If into the vessel thus made is placed a solution and the whole 
floated on distilled water, then there is water on one side of the 
membrane (septum) and the solution on the other ; these liquids 
flow through the membrane at different rates; this is called 
osmosis. (If the flow of the water into the solution prepon- 
derates, it is called endosmosis; if the flow of the solution, it is 
I called exosiuosis. The diffusate is found in the distilled water.) 
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Precipitation. 

What is meant by the term precipitation? 

WheQ finely divided crystals or araorphoua powders a 
separated from solutiooa by chemical (or physical) agent 
this is termed precipitation. For example ; when a solution 
carbonate of sodium is added to a solution of chloride of ca 
cium, a precipitate of carbonate of calcium is produced. Ligl 
will precipitate solutions of silver and heat will precipital 
lime water. The agent producing the precipitation is calls 
the precipitant. The liquid remaining is called the euper 
natant liquid. 

By what terms are the physical characters of precipitate! 
described 1 

By the terms iloeculcnt, gelatinous, curdy, granular, ai 
crystalline. 
What is meant by the term magma f 

It is applied to the moist precipitate as it ia collected in 
filter before it is dried. 

By what means may the character of a precipitate be moc 
fled? 

Hot dense solutions produce heavy precipitates, cold aai 
diluted solutions produce light precipitates. 
fiy what other process can very finely divided prodncts 
obtained 1 

By illutriation (see Jiulexi ; Levigation (see Index), 




Crystallization. 

What is the usual mode by which a solnble salt is obtains' 
in crystalline form ? 
Soluble suits are usually crystallized from a saturated sola 
tion by slowly evaporating the solveuU 
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What other modes are used ? 

Fuaioii(exanipie, puiphiir), sublimation (ex., benzoic acid), 
I precipitation (ex., mercuric iodide). 

I What is meant by the terms water of crystallization and 
efflorescence t 

Water of crystallization is well defined as solid water in a 
r oombined state. All water of crystallization is expelled at 
[ high temperatnres (see Exsiccation) ; but some crystalline sub- 
l> stances have it so loosely held that it desiccates at low temper- 
I atures, leaving a fine powder behind ; the crystal is then said 
I to be efflorexcent, 

I What is deliquescence ? 

Absorbing moisture from the air ; such crystals are hygro- 
r Bcopic (carbonate of sodium is efflorescent, but carbonate of 
[ potassium is deliquescent). 

I What is exsiccation t 

Driving off^ water of crystallization by strongly heating 
I (ex., Alumen Exstccatum). 

AMORPHOua. — A n on -crystal line substance. 
What is meant by the term mother liquor ? 

The liquid drained from crystals afUr they have ceased to 
form. It frequently contains much of the substance in solu- 
tion. 

What difference is there in the mode of washing precipitates 
and crystals ? 

Crystals are usually washed with the smallest effective 
quantity of cold water ; precipitates, more copiously with 
warm water. 
How is a crystal bounded! 

By plane surfaces symmetrically arranged with reference 
to certain imaginary lines passing through its centre; these 
L lines are called axes. 



How are crystaUine forms systematically arranged! 

Thej are arranged differently by different authora. The 
following ia one of the best aystema of classificatiou : — 

Cryatala are arranged in aix syBtema, based upon the num- 
ber and relations of axes, as follows : — 

laometric &/stem. — Three equal axes crossing at right angles 
(ex., cube). 

Tetragonal St/8lem. — Two axes equal, third unequal, all 
crosaing at right angles (ex., square prism). 

Orthitrlumibie System, — Three unequal axes, but interaectioDB 
all at right angles (ex., rectangular prism). 

Monoclinie St/stem. — Three unequal axes, one intersectioa 
oblique (ex., oblique rectangular prism). 

Trictinic System. — Unequal axes all crossing obliquely (ex., 
oblique rhomboidal prism). 

Hexagonal Syst&n. — Three equal axes lying in one plane 
and intersecting at angles of 60°, and a fourth axis crossing 
each of the others at right angles and longer or shorter (ex., 
hexagonal prism). 

By the truncation aud hevelment of the angles and edges of 
these fundamental forma a vast variety of secondary fomu 
are produced. 

What is meant by cleavage ? 

The tendency to break or cleave along certain planes. 

How may the form of a crystal be determined f 

In two ways : First, by the regularity of its internal struc- 
ture or molecular arrangement, as shown by cleavage and 
the polarization of transmitted light, and, second, by the regu- 
larity of external form which follows under favorable condi- 
tions, as a necessary consequence of symmetry in arrangement 
of the molecules. 

(For the proper elucidation of the subject of crystallography 
lee Dana's Text Book of Mineralogy.) 



^ FKOUESSES HEQUIRINCi HiaH HKAT. hi 

^H How may very Utr^e and perfect crystals be formed T 
^1 From cold saturated solutions by slow evaporation ; email 
cryBtals are made from rapid cooling of supersaturated solu- 

What is ^anulation i 

The process of rapidly stirring a solution of a crystalline 
salt during evaporation until all the liquid ia expelled. The 
^^ residue is a granular powder composed of broken crystals. 

^H FrocesBes Requiring Hig;h Heat. 

^H^hat inorganic Bubstances are made by sublimation t 

^H Corrosive sublimate, c.tlomei, chloride of ammonia, iodine, 
^g sulphur, etc. 

What two kinds of sublimate are there ? 

Powder sublimate and cake sublimate. fFor process of 
Sublimation, see Index.) 
What is ignition ? 

Ignition is the process of strongly heating either an organic 
or inorganic substance, with access of air, the residue left 
being sought. 
Whatia incineration? 

Incineration is a process similar to ignition ; it is applied 
to organic substances, with a view to burning the carbona- 
ceous principles, converting them into carbon dioxide, which 
^^UBually remains in the ash combined with an alkali present. 

^BVhat is calcination or dehydration? 

^^f It is the process of strongly heating inorganic crystalline 

^"■BUbstances, with a view to the removal of water, COj, or 

other volatile constituents, (ex., magnesia). 

Vhat ia fusion ? 

Fusion ia the process of liquefying either organic or inor- 

gBoic substances by heat, (ex., melting of wax). 



ESSENTIALS OF PHARMACY. 

What is torrefaction or roasting ? 

It is the proceaB of heating orgaDic eubstancea to change 
their qualities, by modifying certain constituents witho| 
altering others, (ex., torrefied rhubarbj. 

What is defla^ation f 

Deflagration is a ])ruce9S of heating one inorganic substance 
with another capable of yielding oxygen (permanganates, 
chlorates, nitrates, etc.) which produces sudden combust!^ 
without explosion. 

Whatisrednotion! 
A process of reducing inorganic substances to obtain a low 

degree of combination, or the element itself, by the aid of 
e reducing agent (ex., reduced iron). 

What is oxidation T 

It is the proce^ of heating with access of air, inorganic 
substances having a strong affinity for oxygen, which they 
absorb from the air or chemical compounds (ex., xlue oxide). 

What is carbonization? 

Carbonization is the process of heating organic substances 
without access of air, until volatile products are driven off 
and a charred residue remains, having a black color like 
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-PRACTICAL Am) THEO- 
RETICAL. 

dive briefly a history of the United States Fharmaccpffiia. 

Previous to 1820 European pharmacujHcias had lieen Che 
principal authority in the U. B. A small volume of formula 
was printed in Boston in 1778 ; the test was Latin. It did 
B into general use. The present XJ. S. P, grew oni of 
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I'plan for a National Pharmacopceio submitted to the N, T. 
Medical Society by Lyinau Spalding in 1817. The material 
for the prospective work was to be contributed by various 
districts — northern, southern, central, and western — of the 
U. S. Theae divisions were to hold conventions for the col- 
lection and arrangement of material to conatitutc a pharma- 
copoeia. At a general convention all were to be consolidated. 
From the union of the northern and central districts the 
work was finally accomplished, and in 1820 the pharmacopoeia 
published. The work has been revised each decade since this 
_ time. The manner of calling together the eouventions, and 
ther details, for revision is fiilly described in the phanna- 
^pceia itaelf. 

lat does thb study of pharmacsr include ? 

It largely embraces the study of the Pharmacopoeia, the 
BDmrnentaries (dispensatories) upon it, and text-books relating 
3 branches of sciences necessary to its proper com- 



liftt ja a pbarmaoopoBia^ 

A pbarmacoposia is considered au authoritative guide to 
the physician and pharmacist regarding the crude drugs and 
their preparations. It fixes the identity and the standard of 
quality, purity, and strength of all medicinal substances by 
means of appropriate titles, definitions, working formula and 
testa. In other countries the work is issued under goveru- 
aiental auspices, and therefore has a certain legal status. The 
~l. P. has, like the others, a prestige and professional stand- 
; its legal enforcement is more consistent with a repub- 
a form of goverument. It is revised every ten years by 
ion of delegates representing the medical and phar- 
^titical professions. 

KQsatory is a commentary upon one or more p 
BoptBias.) 



EMENTIALS OF PHABKACT. 

Wbat ia meant by the terms official and officinal 7 

By official is meant reciJjriiiMil by the Pharmacopceitt ; 
officinal, duly authoriKcd ; thc-e two ternja, liowever, i 
i|iiciitly used syuoDymoualy by pharinadat'i. 
Wliat may be said of the medicinal value of ofElcial and n 
official drugs and preparations ? 

The niedicinal value of any substanue is not direct!^ 
affirmed by a pharmaco|Keia, and the absence of mention d 
any drug or preparation in the Pburmacopceia should not li 
construed as casting any doubt as to the niedicinal vahie a 
the same. 
How many drugs and medicinal substances of the Pharn 

copieia have no official preparations made from them?1 

There an; about 50. (Sue \y.\^i.- VU, tliow imrnes of drugi 
in Italics.) 

How may the value of official organic drugs be shown fro 
a pharmaceutical standpoint? 

The value of drugs from a pharmaceutical standfjoint may 
be shown as follows: (1) Those entering in but one official 
preparation; (2) those entering into two official prepara- 
tions, etc. 
Oive a list of drugs according to the above classification. 

Organic Drugs.* 

Contained in one preparation only. (Parts of plants.) 

Ill the Foiiii of T. iirt „ rt:^ Anisum (T>: Bhei I>iil<:),Arnia 
F!or,, Bryonia, Calendula, Ciirum (Co. TV. Card.), Cinchai 
Rub. (Co. TV. Cinch.), Crocus, Elaterinum, Humulua, Ejbj 
Limonis Cortex (spirit), Mentha Piperita (apirit), Pyrethruw 
Sautalum Rubrum (Co. Tr. Lavend.), Btyras (Co. TV, Bent^ 
Sumbul (Elaterin= Tnluratio E.) 

J^(Mi(££i:(r«c(.— Apoeynum.Aspidosperma, A8clepia8,Belld 

donna Radix, Buchu, Castania, Calamus, Chimaphila, Cued 

* Foe conatltuents, active principles, eix., gcd paeeB 134-143. 
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Cypripediura, Coca, Dulcamara, Eupatoriuin, Eucalyptus, 

Guarana, Gtoeiiypii Radix, Geranium, Grindelia, Haraamelia, 

Pareira, Pilocarpus, Rulms, Rumex, Rhus Glabra, Sabina, 

Scutellaria, Senega, Spigelia, Stillingia, Strophanthus, Triti- 

cuni,ViburnuinOpuluB,VibumumPrUDifDliun],Xanthosylum. 

Exiraet. — Colocyntli, Euonymus, HEBmatoxylon, Juglans 

(Ext. Colocy. enters: Co. Ext., Pil. Catk. Cu. and P. Cath. Veg). 

Syrup. — Allium, Amygdala Amara, Rubus Id^us. 

InOon/.Senna. — CafiBiaFistula,01.Coriand.,Ficua, Fruuum. 

Unclassified. — Aapidium(0feore8iBj, AurantiiFlor. (IFoter), 

Chryaarobinum (Ointmeiit), Cetraria (Decoc), Fennel (Co, 

Pov)d. OlycyTrli.), Gossypium (Pt/roxyHn), Mentha Viridis 

(i§),). Piper ( Oharedn), SaBsafras Medulla {Mwdlage), Sinapia 

Nigra (Charta Sviapls), Ulmus {Mucilage). 

Not Recognized as Parts of Plants. — Amylum (Qlyeerite), 
Cambogia {Go. Cath. Pills'), Copaiba {Mass), Kiuu {IV.), 
Manna (Inf. Senna Co.), Mastiche {PiL Al. el Mom.), Scam- 
monium (Co. Cath. PUls), Terebinth. Canad. (Collad. Flex). 

Variovs Essential Oils. — Anise, Carum, Gaultheria, Lavan- 
dula, Myristica, Pimenta, Sassafras, Sinapis. 

Fixed Oils. — Amygdala Expressum {Ung. Aqu(B Rosw), 
OL Lini {lAnivient Calcis). 
_ Oontained in two preparations. (Parts of plants.) 

. Aloe Socotriiia {Aloe Purif., Ext.), Amygdala Dulcis {EmuU., 
" ir.), Aurantii Dulcis Cortex {Sgr., Tr.), Belladonna Folia (Al- 
V ExL, IV.), Calumba (Fl. Ext., Tr.), Chirata (Fl. Ext., TV.). 
^ntum {Ext., Fl. Ext.), Ergota (see page 62), Galla (Tr., 
'■ 4.), GeUemium (Fl. Ext., Tr.), Iris (Eet., Fl. Ext.), I>ep- 
Slldra (-Eri., Fl. Ext.), Lobelia (Fl. Ex., Tr.), Matico (Fl. 
' „ TV.), Nux Voni. [Ext., Fl Ext. (TV.)], PhysoBtigma (Ext., 
Tr.), Sanguinaria (FL Ext., Tr.), Senega {FL Ext., Go. Syr. 
Squill), Taraxacum (Ext.. Fl. Ext), Uva Ursi (Ext., Fl. Ext.), 
Vanilla ( Trodi. Iron, TV.), Veratrnm Viride (Fl. Ext., Tr.). 
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Not Recognized an Parts of Plants. — Ammoaiaci iHmiA 
Amvioniac., £mp- Amm. cum Hg.), Catechu {Troeh., Co. 2V.J 
Lupulin {^Fl. Ext; Oleoreain), Pix Liquida (Syr., Oint), OL 
Fteniculi (Aqua, Co- Sp. Junip), O!, Gosaypii (Lin. Amman., 
lAn. Oimph.), 01. Juniperi, 01. Roamarin {Soap Lin., Co. 2V. , 
Lavand.'), 01. Terebinth lose, OL LiniouU (Sp. Aurant. Co., 
Limonis), 01. Mentha Viridis {Sp., Aqua). 
Contained in three preparatlona. (Parts of Plants.) 

Aconitum {Ext., Fl. Ext., 2V,). Althsea (Syr., J/om Hg., PU. 
Phofphori), Capsicum {Tr., FL Ext., Oleoresin), CaryophylluH 
(Co. 2V. Lavetid., Ar. Tr. Rhei, Vin. Opii), Cannabis Iudica_ 
(IV., Ext., Fl. ExV), amiciftiga (-Erf., Fl. Ext, Tr.), Colchicj " 
Semen {Tr., Fl. Ext, Wine), Cubeba {Fl. Ed., Oleorea., Tr^ 
Colchici Radis {Ext., Fl. Ext., Wine), Geotiana {Co. Tr., 1 
Ext., Krt.), Hydrastie {Ext., Glyeerit, Tr.), Hyoscyami {Fl. 
Ext., Ext., Tr.), Jalap {Ext., Co. Pulv., Redn), Krameria 
(IV., Fl. Ext., Ext), Mezereura {Fl. Ert., Fl. E. Sars. Co., 
Deeoc. Sarrn. G>.). Podophyllum {Ext, Fl. Ext., -RsMnJjj 
PninUB Virginiana {Fl. Ext, Inf.. Syr.), Quassia {Tr.,i 
Fl. Ext.), Serpentaria ( IV., Co. Tr. Cinck., Fl. Ext.), StramoE 
Semen (Tr., Ext.. Fl. Ext), Valeriana {Ammrni. Tr., Ft. F 
Tr.), Ergota (Ext., Fl. Ext, Wine). 

Not Recognized as ParU of Plants. — Benzoinum {Co. 2VJ| 
IV., Adepd -Bewz,), Guaiaci Resina (IV. Ammon., Tr,, Go. j~ 
Antim.), 01. Aurantii Corticia {Comp. Spirit, Sp., Bay .Rumji 
01. CinDaraonii ( Water, ^., Arom. Sulph. Acid), 01. LaVH^ 
dulffi Flor. f Co. Tr. Lav., ^. Anmion. Arom., Ung. I^achylt 
01. Olivse {Enters 3 plasters 2 ointments and 1 cerate), ( 
Ricini {Collod. Flexile, Lin. Sinapis Co., Ung. Hyd. Ox. J 
and Pit. Ant Co. 
Oontained in four preparations. (Parts of plants.) 

Aurantii Aniari Cortex (F/. &(., Tr.. Co. Tr. Cinch.. Co. % 
Gent), Cinchona Flava {Ext, Fl. Ext, Infus., Tr.), Dig 
(Ext, Fl Ext., Inf., Tr.), Ipecacuanhie {Fl. Ed., Troch., , 
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Ip. et Opii, Troek. Morph. et Ipecac), Rosa Gallica {Fl. Rit , 
Hoitey, Conjee. Rom, PH. Aloea et Maslic), Saraaparilla (Co. 
Deeoc, FL Kri., Co. Fl. Ext., Ch. Syr.), SeiUa ( Vinegar, Fl. 
£rf., Tr., Co. Syr. SquUT). 

Not Recognized m Parln of Plants. — Asafcetida (Emuln., Pill., 
Tr., Pil. Al. et Amj'.), Pis Burguudica {EmpUig., Emp. P!ci« 
emit Canlharid., Emp. Ferri, Emp. Opii). 
Contained in five preparationH. 

aDnamomum (C. Cassia— 2V. Card. Co., Tr. Catechu Co., 
Tr. Lavandul. Co.; C. Zelanicum — JWu. Arom., Tr. Oinna- 
momi), Myriatica (Pulv. Arom., Go. Tr. Lavand., Tr, Rhei. 
Arom., Troch. Cretie, Troch. Sod. Bicarb.), Myrrha (TV., MiH. 
Fe. Co., m. Al. ft Myrrh, Tr. Al. et Myrrh., Pil. Rhei Co.), 
Senna (Con/.. Fl. Ext., Co. Inf., Syr., Co. PUv. Glynjrrh.),, 
I Zingiber {Fl. Ext., Oleorea., Tr.. Pulv. Arom., Ihilv. Rhei Co.), 
Keaina {Cerate, Emplas., Emp. Arnicas, Emp. Capsid, Emp. 
Hydrarg.). 
Contained in seven preparations. 

Cardamomum {Tr., Co. Tr., Ptdv. Arom., Ext. Coloey. Co., 
,Tr. Gent. Co., Tr. Rhei, Tr. Rhei Duk.). 
Contained in eight prepaiationB. 

Rheum (Kd., Fl. Ext., Pill, HI. Rhei ft., Pulv. Rhei Co., 
Tr., Tr. Rhei Arom.. Tr. Rhei Dulc). 
Contained in nine preparationB. 

Acacia {Miicil., Emuh. Almond, Mist. Glyeyrrh. Co., Pil. 
lod. Iron, Pil. Pkos. Co., Pulv. Cretm Co., Troch. Orelm, Troch. 
Cubeb, 2Voeft. Glycyrrh. et Opii), Camphora (Aqua, lAnim., 
J^., Lin. Saponin, Tr. Opii Cainpk., Lin. Bdlad., Lin. Sinapig 
Co., lAn. Ghloroformi, Pulv. Morph. Co.), Tragacanth (3/iici7., 
TroeL Acid. TaiuM, Troch. Am)iioii. Chlor., Tro. Catechu, Tro. 
Ipecac, Tro. Krameria, Tro. Potans. Cldor., Tro. Saiiionim, Tro. 
Zingib.; also in Pil. Ferri Carb.). 
Contained in ten preparations. 

Alw Purificata (Ext. Coloey. Co., PHI, PH. Al. et AaafoeHda, 
PH. Al el Ferri, Pil. Al. et ifoatiches, Pil. Al. A "M^nV, "PiJ 
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Bkd Go„ Tr. Aloes, Tr. Al. et. Myrrh, Tr. Bern. Co.'), Opiu 

(Aeeium, Ext, Opium Deodorat., Pill, Pulv. Ip. et " ~ 
Tr. Opii Qmph., Tr. Opii Dead., Troch. Glyctfrrh. ■ 

Contained in eleven preparations. 

Glycyrrhiza {Fl. £d., Pure Ext., (h. Pulv., Amman. Gbf- 
eyrrhhin, Co. Deeoe. Sar«., Co. Fl. Ext. Sarsap., Mass Hydrarg., 
Pll. lod. Iron., Co. Poind. Morph., Go. Syr. Sarsap., Tr. Ehei^ 
DtUe.). " 

GKve a synopsis of official preparations. 

Dry prepa rati oua (miwle by simple trituratioD); — Potrder 
and Triturations. 

NoN- Alcoholic : — 

Waters; Solutions; Infusions; Decoctions; Syrups; HoneyiE 
Mucilages ; Mixtures ; Glycerites, Vinegars and Eniuleiona, l 

Alcoholic and Ethereal :- 

Wines ; Tinctures ; Elixirs ; Spirits ; Fluid Extracts i 
Oleoresina. 

Solids and Semi-Solidb; — 

Extracts ; (Resinoids) ; Resins ; Masses ; Pills ; 
and Confections. 

Unctuous and otheh Pheparations for IjOCAL j 
plications. 

Liniments ; Oollodii 
Suppositories ; Plasters and Papers. 

OFPICIAL PREPARATIONS i Dry Powders). 

PuLVEEES, Powders (!) off.) consist of dry substances in .I 
pulverized condition. The various ingredients are triturat^ 
until thoroughly mixed. 
Hame the official powders and percentage of ingredients.* 

Piilvifl Atitimonialis — Jmiies Pmvdir~Ant. ox. 



Oleates ; Ointments ; Cerate 
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ppt. phoe. 67). P. Aromaticua (Cin. 35, Ginger 35, Card. 15, 
Nutmeg ] 5). Creta Compositus (Chalk 30, Acac, 20, Sugar 50). 
Efferveseens Compoeitus — SeidliU Powder — (Sod. Bic. 31 Gm., 
Sal Roch. 93 Gm., Acid Tart. 27 Gra ; 12 powders, blue and 
white wrapperB.--SeidIitK Mix.* gr. 160, in blue paper ; Acid 
Tart., gr. 35, in white). Glycyrrhiza Comi>oaitus (Sen. 18, 
Glycyrr. Pulvis 23.6, 01. Fennel .4, Sulph. lot. 8, Sugar 50). 
Ipecaeuanhic et Opii — Dover'fi Pnwder — (Ip., Op. aa 10, Sacch. 
Lac.80). JaIapieCompositU8(Jal.35,Cr.Tart.65). Morphinie 
CompoflituB — TSdty'a Powder — (MorpU. Sulpli, l,t Campb. 
19, Glycyrr. 20, Ca. carb. ppt. 20). Rhei Compositus (Rhub. 
■|2g, MagD. 65, Ginger 10). 

^1 TEITUR4TI0NE8. 

^M Triturations are mixtures of finely triturated medicinal 
^ftibstances and sugar of milk ; strength, 10 per cent, of medic- 
^HikI liubstauce (Ex., Trituratio Elaterini). 

^1 Ifon-AlcohoUc Preparations. 

V AquiE, Waters (1§ off. including Distilled Water). 

Volatile substances in aqueous solution. Prepared by solu- 
tjon in cold and in hoi water; by filtration through impreg- 
nated powder, impregnated absorbent cotton]; and by distil- 
lation. 

Name the official waters and their iogredienta. 
From Vokdik Oik, etc. — Amygd. Amar. 0.1 ; Anise .2 ; Cin- 
mon .2; Fceniculi .2; Menth. Pip. .2; M. Vir. .2; Creosote 
; Chloroform (saturated aqueous solution). 
> Oases. — Amraon. 10 ; Ammon. Fort. 28 ; Chlori, satu- 
; Hydrogenii Dioxidi 3. 
m FUnnern. — Aurant. Flor., A. Fl. Fort, Rosro, R. Fort. 

d. Mil. = ShI. Roi-li. 3, 8od. Bicarb. 1. f 1-8 por cent. 

J 1880, Absorbent Cotton; 18!)0. Prccip. PliiB. lime {asonl percentage 
IllE A). 
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aqueous » 
Gutta-perelm (9 } 
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LiquoREH. Solutions (24 off). 

Non -volatile, chiefly inorgiinic 
lion, one as chlurofurtnic solutioa i 
cent., U. S, P., 1880). 
Give their official names, ingredients and percentage. 

They may be claaaified for study as follows : — 

Areenical. — Liq. Ac!di ' Araenosi ; Arseni et Hydrargy? 
lodidi (^Xhnovim'g Solution) ; Bodii Arsenatis ; PotasBJi Are 
nitis {Fowler's Solution), each containing 1 per cent, arsenic. 

Alkaline and Earth/. — Liq, Calcis (saturated) ; PotaasEe 5; 
Sodffi 6 ; Ammonii Acetatia (neutral);* Pot. Citratia (neutc^ 
sol.) ; Sodas Chloratie (Labarraque'a Solution), 2.6 per c 
available CI ; Bodii Bilicatis (nearly saturated) ; Magnes. C 
(Effervescent Solution of Citrate uf Magnesia). 

/rora. -Liq. Ferrl Acetatia 31; F. Chloridi 37.8; F. ' 
43 ; F. Nitratis 6.2 ; F. Bubaulphatia 43.7 (Monael's Solutioi^ 
F. Tersulphatia 28.7 ; F. et Amm. Acet.f 

Lead, Mercury, and Zinc. — Liq. Plumbi Subacetatia ] 
tua.75;t Plumbi Subacet. 25; Hydrargyri Nitratis 60; 
Zioci Chloridi (Burnett's Disinfecting Fluid) 50 (?). 

Miaeellaneom. — L. lodi Compoaitus (I 6 KI 10) (Lug< 
Solution). 

Infusa, Infusions (4 off., see also page 3 
Name the official in^iona giving percentage of ingredisi 

With Boiling Ifa^er.— Digitalis (Dig. l,r>. Alcohol 10, . 
Cinnani. 15, Aq. Bulliens 50, Aq, 25) ; Senna: Compo«d 
— Black Draught — (Senna 6, Manna 12, Mag. Sulph. 
Fennel 2). 

Pereolation. — Inf. Cinchonie (Cinch. 6, Arora. Sulph. A^ 
Pruni Virginianae 4. 

Decocta, Decoctions (see also page 39). 

• ConWiiis 5 purls Ammon. llirb., 100 parts D!l. Aeot. Acid, 
t EBBham'a Miitare; Tr. Ferri Chlor,, Liq. Amm. Acct., etc. 
t COntsins 3 per cent. Liq. Plumbi Subikcetatis. 
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Eficial decoctions, and percentage of ingredients, 
_ CelruriaeS; Sareaparillae Compositum (Sar. 10, 

SiiB. 2, Giiiiiac Lig. 2, Glycyrr. 2, Mezerauni 1). 

Of what strength should an infasion or decoction be made 
whose strength is not indicated by the Fharmacopceia 
or by the physician? 
Five per cent 

SvRUPS (32 off.), Syrupus, Sugar 85, Dist. Water q. s. ft. 
100). 

fBjne the official syrups, and percentage of ingredients. 
They may be claaaified 'as follows (figures indictUiiig per- 
niuges; soliih by weight, tiqaldt by volume): — 
Of Inorganic or Orydalline SubMancei. — Syrupus Caicis 
(Lime 6.5) ; Acidi Citrici (Cit. Acid .10, Sp, Lemon .10) ; 
Calcii Laotophusphatis (Ca. phos ppt. 2.5, Lac. Acid 6., 
Orange Flowei 2.5, Phosphoric Acid 3.6) ; Ferri lodidi (Iron 
2.5, Iodine 8.3, Syrup and Distilled Water q. s. ft, 100) ; Ferri, 
Quiniose et Strychnine Phosphatum (Fe. phos. 2, Quia. Sulph. 
3, Strychnine, .02, Acid. Phos. 4.8) ; Hypophosphitum (Hypo- 
phosphites Ca 4.5, Na 1.5, K 1.5, Sugar 60, Spt. Lemon .5) ; 
Hypophosphitum cum Ferro (Fe. Lact. 1, K Cit. 1, Syr. 
Hypophosphites 98) ; Acidi Hydriodici (Absol. HI Acid 1). 

^ Organic Substances. — (a) Made by the addition of Fluid 
Etraot or Tincture tc simple ayrup ur sugar and water. 
Ipecacuanha?.; Krameria;45; Lactucarii* 10; Rosre 12.5; 
Kubi 25 ; Senegra 20 (and Aq. Amin. .-5) ; Zingiberia * 3. 
(6) Others containing but one medicinal substance. 
Acadffi (Mueil. 25) ; Allii (Garlic 20, DU. Acet. Acid q. 
,) ; Scillce (Acet. Scilbe 45) ; Altliwa 5 ; Pruni Virginianse 
J (and Glycenue 15); Rhei (F. E. 10, K,CO, 1, Sp. Cinn. 
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.4) ; Sennte 25 (and Alcohol 15, 01. Coriand. .5) ; AmygdaliB 
(Sweet 14, Bitter 4) ; LimouiB (1880 ; L. Juice 40, Lemon Peel_ 
2) ; Aurantii (Sweet Or. Peel 5j ; Auraotii Florum (Or. Fy 
Water q.B.); Picis LiquidiB 7.5; Toiutaiius* 1; Rubi Idf 
(Sugar, wltli fermented and filtered raspberry juice). 

(c) Complex or Compound Syrups. — Rhei Aromaticul 
(Arora. Tr. Rhei 15) ; Sarsaparillse Compositua (Fluid ] 
tmcta of: Sarsap. 20, Glycyrrh. l.u, Senna 1.5 ; OiU of: £ 
aaf. .01, Aiiise .01, Gaulth. .01) ; SciUse Compoaitus* (Flui 
Extract ; Sq. 8, Senega 8, Tart. Ant. .2, Ppt. PhoB. Ca. 1). 

Mellit.*:, Honeys (3 off.). 
Name the official honeys, and percentage of ingredients. 

Mel ; Mel Despumatum ; Mel Rosy; (Fl. Est. Rose ISj 
Clarified Honey 88, by weight). 

MucELAGiNES, Mucilftges (4 oft"). 

Solutions of gums or mucilaginous principles 

Name the official mncilagea, and percentage of ingredients. I 

Mucilago Acacise 34 + water ; Sassafras Mednllie, 2 ; Tragi 
caathffi 6 (and Glycerine 18 + heat); Ulmi 6 (digest ( 
water-bath one hour). 

MisTUR-e, Mixtures (8 off. with the Emulsions). 

Aqueous preparations holding in suspension insoluble mat^ 
ter. (This definition in a sense applies also to " Emulsum," 
see below.) 

In extemporaneous pharmacy how is the term mixture n 
in its broad sense ? 

It is iLjiplieil to every Huid compound intended for interoaM 
use, unless it have a distinctive title, as tincture, fluid e 
etc. 

' Cu. Phos. Ppt. is uBud iu makiiig these syrups. T'mdare 
It.) is astd In Bynip at Lnctacariam ; Bals, Tolu aud Alcohol in B; 
Tola. 



What are Emulsions ? Name those official. 

Milky mixtures of oil, resin, etc. witji water. Emulsum 
Ammoniacum 4 ; E. Amygdala (Sweet Almonds 6, Acacia 1, 
Sugar 3) ; E. Aasafoetida 4 ; E. Chloroform! (Chloroform 4, 
01. Amygdala; ExpresBum 6, Tragacauth 1.5). 

a the Pharmacopoeia 

The emulsions were all placed uuder the head of mixtures, 
as Mistura Assatiietida, etc. 

Mention the official mixtures of the U. S. P., 1890, and per- 
centage of ingredients. 

Cretie— (Pulv. Crette Co. 20, Aq. Cin. 40, Aq. 40) ; Ferri, 
Composita— (Fe. Sulph. .6, Pot. Carb. .8, Myrrh 1.8, Sag. 
1,8, Sp. Lav. 6, Aq. Rosre q, e.) ; Glyeyrrhiae Co., " Brown 
Mixture" (Pure Extract Licorice 3, Syrup 5, Mucil. Acacia 
10, Tr. Opii Campb. 12, Vin. Antimony 6, Sp. .S^th. Nit. 3, 
Water q. 8. ft. 100) ; Rhei et Sodae (Sod. Bicarb. 3.5, Fl. Ext 
Rhei 1.5, Fl. Ext. Ipecac. .3 Glycerin 35, Sp. Peppermint 3.5, 
_ Water q. b. ft. 100). 

Gltcerita, Glycerites (6 off.). 
Hame the glycerites, and percentage of ingredients. 

Glyceritum Acidi CarboHci (Carb. Acid 2, Glycerin 8) ; 
Acidi Tannici (Tannic Acid 2, Glycerin 8) ; Ainyll (Starch 1, 
Water 1, Glycerin 8) ; Boroglycerini (Boric Acid 31, Glyce- 
rine q. B. ft. 100 with prolonged heat at about 150° C); 
Hydraatis (Hyd.lOO,Glyc.50,Alc.and Aq. q. b. 100) ; Vitelli 
(Vitelli 45, Glyc. 55). 

AcETA, Vinegars (2 off.). 

Made by treating certain drugs with a menstruum of 
diluted acetic acid. 
Mention the official vinegars. 

Acetuni Opii, " Black Drop " (Opium 10, Nutmeg 3, Sugar 
20, Diluted Acetic Acid q. b. ft. 100) ; Scillte (squill 10, 
Diluted Acetic Aoid q, b. ft. 100). 
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Alcoholic and Ethereal Preparations. 

Vina, Wines (10 ofi:) 

Differ from tinctures in that the menstruum is white t 
to which 13 added from 10 to 15 per cent, of alcohol. 
Give the percentage of alcohol in the official simple wines. 1 

Vinum Album (Dry White Wines, sueh as Californisj 
Riesling, Ohio Catawba, etc.), 10-14 ; Viuum Rubrum ( 
Red Wine, such as Native Claret, Burgunily, etc.), 10-14, 
Oive the percentage of ingredients in the medicated v 

Vinum Antlnionii (Aotim. et Pot. Tart, .4, Boiling Dial 
Water 6.5, Alcohol 15, White Wine <). a. ft. 100) ; ( 
Had. 40, (Colchici Seminis (Colch. 15, Ale. 15) ; Ergotse (Erg 
15, Ale. 15) ; Ferri Amarum (Bitter Wine of Iron), t 
Citrate of Iron and Quinine 6, Tincture Swoet Orange I 
15, Syrup 30) ; Ferri Citratis (Citrate of Iron and Ammonia 4 
Tincture of Sweet Orange Peel 15, Syrup 10) ; Ipecacuanl 
(Fl. Ext. 10, Ale. 10) ; Opii (Op. 10, Cassia 1 , Cloves 1 , Ale. 1 

TiNCTCKA, Tinctures (72 off.). 

Alcoholic solutions of non-volatile Bubstances (exceptio^ 
Tr. lodi). 
What is the general process for making tinctures? 

They are prepared usually by percolating a drug with aloo*l 
hoi of difierent strengths. To some Glycerine is added. 
Classi^ tinctures according to menstruum, and state the p 
centage of ingredients in each. 

(o) Alcohol. — Asafcetidic 20,* Aurantii Dulcia 20, 1 
20, Bryoniie 10, Calendulie 20, Cannabis Indicro 15, Canth 
idis 6, Cimicifugie 20, Cubebte 20, Herbarium RecentJum t 
Guaiaci 20, lodi 7, Myrrhae 20, Physostigmatis 15, Pyre 
20, Tolutanie 10, Veratri Viridis 40, Zingiberis 20. 

(i) Alcohol 95, Ifatei- 5.— Capsici 5. 



AIX'OHOUO AN1> ETHEREAL PRKPARATI0N8. 
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(c)' A. 75, W. 25.— Scillffi 15, Valerianic 20. 

(d) A. 70, W. 30.— Aconiti 35. 

(e) A. S5, W. 65.— Quaasia 10, Quiliaja, 20. 

(/) A. 65, W. 55.— Amicte JiadioU 10, Chiratoe 10, Gel- 
jemii 15, Serpentar, 10, Strophaiithus .5, Sumbul 10, Vanilise 
flOC+ Sugar 20). 

(jr) A. 60, W. ^.— Aurantii Amari 20, Calumbu! 10, Col- 
'• chici Seminis 15. 

(h) Diluted Alcoliol — Aloes 10 (Licorice 20), Arnicse Flo- 
rum 20, BelladoDiiEe Foliorum 15, Cardamorai 10, Croci 10, 
Digitalis 15, Huiiiuli 20, Hydrastis 20, Hyoscyami 15, Krame- 
ria 20, Lobelia 20, J[atico 10, f^tramonii Semiriis 15, Musk 5. 
Name and classity special tinctures which cannot well be 
included in the above claEsification. 
(a) Ti/iduTeg cimtaining Glycerine. — CinchoDEe 20 (A. 67.5, 
|W. 25, G. 7.5),Gnnamotiii 10 (A. 75, W. 20, C 5), Gallse 20 (A. 
), G. 10), Lactucarii 50 (A. 50, W- 20, G. 25,Dil. Ale. q.P.; 
Pfint macerate and percolate the L. with Benzine), Rhei (R. 10, 
|Card. 2, G. 10, A. 60, AV. 30), Kino 10 (A. 65, W. 20, G. 15). 
(6) Assayed Alkaloidal Tineture^. — Nucis Vomica: (contains 
! per cent, of Ext., which cont. 15 per cent, of Alk.), A. 3, 
~, 1, Opii (Op. 10, Ppt Phoa. Calc. 5, Dil. Ale; should 
^aeeay 1.3 to 1.5 per cent, of cryetallized Morphine), Opii Deo- 
dorati (Op. 10, A. 20, W. 80 ; first treat the aqueous liquid 
ext vith Ether; should assay same as tincture). 

(c) Compound Tinctures. — Aloes et Myrrhte (Al. 10, My. 

"), Licorice 10; A. 75, W. 25), Beuzoini Compoaita (Bz, 12, 

I Purif. 2, Storax 8, Bals. Tolu 4, Ale), Cardamomi 

}omposita (Card. 2, Cinn. 2, Caraway 1, Cochineal .5, Glycer. 

~"[. Ale), Catechu Composita (Cat, 10, Cinn. 5, Dil. Ale), 

inchoBa Compoaita (Red Cinch. 10, B. Or. Pee! 8, Serpen- 

-. 2 ; A. 85, W. 7.5, G. 7.5), Gentiana Composita (Gen. 10, 

I, Or. Peel 4, Card. 1 ; A. 60, W. 40), Ipecacuanha et Opii 

. Op. Deod. 100, evaporate to 80, add Fl. Ext. Ip. 10; 
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DU, Ale. q. s.), Lavandula ComiMJsita {Oils of: Lav. 
Rosemary 0.2; Ciuimni. 2, Cloves 0.5, Nutmeg 1, Red Saun-l 
dera 1 ; A. 70, W. 25, Dil. Ale. q. b.), Opii Caniphorata (Op. ] 
0.4, Camph. 0.4, BenK. Acid 0.4, Auis, 0.4, Glycerine 4.; Dil, f 
Ale), Rhei Aromatica (Rh. 20, Cinn. 4, Cloves 4, Nutmeg 2 ; i 
A. 6, W. 4. G. 1), Hhei DulcU (Rh. 10, Licor. 4, Anise ^ I 
Card. 1 ; A. 5, W. 4. G. 1). 

(d) Containing Ammonia. — Guaiaci Animoniata 20 ; Val&- 1 
rianee Ammoniata 20 (Mens. Sp. Ammon. Arom,). 

(e) Memtruuvi Aeid. — Sanguinariie (San. 15, Acetic Acid | 
2, A. 60, W. 40). 

(/) MeUdHc—e^vrx Chloridi (Liq. Fer. Chi. 25, A. 75). 

Elixiria, Elixirs (2 off). 

Sweet cordials contaiuiug medicinal ingredients: Elixir I 
Aromaticum (Conip. Sp. Orange 1.2, Syrup 37.5, Precip.-! 
Phoa. Ca. 1,5, Deod. Ale. and Di8t. Aq. q. a. ft. 100). ThUj 
preparation serves as a pleasant and palatable vehicle forJ 
medicinal aubstances. Elixir Phosphori (Sp. PhoBphotUB, 21#fl 
01. Anis. 0.2. Glycerin 55, Arom. Elix. q. s. to 100). 

Spihitus, Spirita (26 off.). 

Alcoholic solutions of volatile substances, either solid, liquid 
or gaseous. 

Name the official apirits, and percentage of ingredient. 

Arumaim. — Aniai (01. Anisi 10) ; Aurantii (01. Peel 5) fJ 
Camphorai 10 ; Chloroform! 6 ; Gaultheria (01. 6) ; JunJpetiT 
(01. 5); Juniper! Compositus (Oil of Juniper .4, Caraway ,05 ■ 
Fennel .05); Lavendulfe (01. Lav. 5); Limonia, Et»eneei^\ 
Lemon (01. 5, Peel 5) ; Mentbte Piperita, Emence of Pepper-I 
mint (01. Peppermint 10, Peppermint 1); Menthie Viridi^ 
Est. of Spearmint (01. Spearmint 10, Spearmint 1) ; Myrciso^'j 
Bay Rum (Oil of Myrcia 16, 01. Or. Peel 1, Plmeuto 1, i 
2000) ; Myriflticffl, Essence of Nutmeg (01. Nutmeg 5) ; Amyg--1 
daJffi Amane 1; Aurant. Co. (Oils of: Orange 20, Lem. &,M 



ALCOHOLIC AND ETHEBBAL PSSPARATIONS. 

Coriand. 2, Anis .5) ; Cinnamomi 10; Glonoini (Nitroglycerin) 
1; Phosphori. .12 (iu Absol. AJc). 

Orude Alcohols.— Fmmenli ; Vini Gallici. 

Ethereal.— 'MtheriB (BtroDg Ether 32.5) ; jEtheris Composi- 
t.UB (Strong Ether 32.5, Etliereal Oil 2.5) ; ^theris Nitroai 
(should yield not leas than 11 timea ita own vol- of NO). 

Containini/ Ammonia. — Ammonije (NH, 10 per cent.); 
Amnioniffi AromaticuB (Anim, Carb. 3.4, Water of Anim, 9^ 
Oils of Lemon 1, Lavender Flowers .1, Nutmeg .1). 

ExTRACTA Fluida, Fluid extracts (88 off.). 

Concentrated tinctures of vegetable dnigs of definite strength. 
100 grama of the drug are taken and the product ia made up 
to 100 c.c, hence 1 cc. repreaenta 1 gram of tlie drug, or, 
approximately, 1 minim represents a grain. They are made 
by careful percolation, a fraction of which ia evaporated, etc. 
What is meant by reserved percolate? 

In making Fl. Ex., the lat 70 to 90 per cent, of the perco- 
late obtained is called the " reaerve percolate ;" it contains 
most all the virtuea of the drug; no heat ia applied to it. It 
ia reserved to be added to the concentrated second percolate. 
What is meant by the second percolate ? 

After obtaining a reaerve percolate the percolation of the 
drug is continued till exhausted; the liquid resulting from 
the latter is called second percolate. 
How is concentration effected in making flnid extracts T 

Concentration ia effected by evaporating (at a low temper- 
ature on a water-bath) the second percolate to a soft extract. 
This is added to the reserved percolate and the whole made 
up to the required bulk by adding sufficient quantity of the 
menstruum. 
What menstroa are more commonly used in making n. Ez.1 

Alcohol, Diluted Alcohol, etc. (aometimea Glycerin is 
added). 
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Name and classify the fluid extracts according to the mea«J 
stma nsed ia their mannfactiire. 

(a) Alcohol. ^Aroiantieam, Buchu, Calami, OannabiB 
dicfs, Capaici, Cimicifiigje, Cubebse, Cuaso, Gelsemii, Grind* 
lite, Iridis (versic), Lupulioi, Mezerii, Sabine, Veratri Viti 
diB, Santhoxyli, Zingiberis. 

{h) A. so, \f^. ;^0.— Belladonnte Radicis, Eriodictyi, Podod 
phylli, Rhei, Serpentariie. 

(c) A. 75, IT. 35. — Aconiti, Amicte Radide, Calumbi 
GuaraniQ, Eucalypti, Ipecacuaobce, Leptandrse, Matico, I 
Vomic£e,ScillsB, Stramonii Seminis, Valeriaiise, ViburaiC 
Vibumi Pmnitblii. 

(d) A. 66i, W. S5i.— Aurantii Amari, Chiratie, Colchio 
Radkia, Colcbici Seminis, Digitalis, Hyoscyami, Menispeni 
Phytolaccffi Radicis. 

(e) Containing Glycine. — Apocyni, A. 65, W- 25, G. ' 
(fiDish with A. 65, W. 35), ABpidospermatis, A. 60, W. 
(finish with A. 2, W. 1), Castanete (Concent. Aq, Decoe. 7 
A. 20, G. 10), Cinchona, A. 80, G. 20 (finish with A. 80, 
20), Gosaypii Radicis, A. 75, G. 25 (finish with Ale), Ha 
melidis, A. 60, W. 80, G. 10 (fiuish with A. ,50, W. 
Hydrastis, A. 60, W. 30, G. 10 (finish with A. 20. W. \9, 
f arei™, A. 72, W. 18, G. 10 (finish with A. 40, W. 1 
Pruni Virginiante, W. 20, G. 10 (finish with A. 85, W. ] 
Rubi, A. 60, W. 30, G. 10 (finish with A. 2, W. 1), T 
Ursi, A. 20, W. 50. G. 30 (finish with A. 20, W. 50), I 
Ale. 90, G. 10 (Geranii, Rhois Glabi-te, Kramerije and Ros 

(/) Diluted Alcohol. — ^Asclepiadia, Chiniaphilse, Cccffl, ( 
rallariffi, Cypripedii, Duleamarte, Eupatorii, Gentiance, i 
parii, Lappce, Lobelioe, Pilocarpi, Rliamni Purahianie, 
cis, Scutellariie, Sennie, Spigelisa, Stillingiae, Tarasaci. 

(ff) Menntruum weJiker than Dil. Ale. — Frangulse, A. 
W. 80, SarsaparillEe, A 33i W. 663, Tntici (Builing Wate 
extractive 76, A. 26), Quaasiie, A. 30, W. 60. 
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I (ft) M^tetnium (hntaining Acid. — Conii (Acet. Acid 2, 

IDU. Ale. 98; finiali with Dil. Ale), Ergotai (Acet. Acid 2, 

Dil. Ale 98; finish with Dil. Ale), Nucis Vomicae (Aoet 

Acid 5., A. 75, W. 25, to contain 1.5 per cent, of Alkaloid), 

Sanguinariro (Acet. Acid 5, A. 75, W. 25). 

(i) Containing Ammonia. — Glycyrrhizie, Aq. Ammon. 5, 
A.. 30, W. 65, Senega Aq. Ammoa. 5, A. 75, W. 20 (finiab 
' 1th A. 75, W. 25). 

(k) Compound Fl. Ext. — Sarsaparilla Corapositum (Sara. 
■75, Glycyr. 12, Sass. 10, Mezer. 3, A. 30, W. 60, G. 10. 
'What usayed fluid extract is official in IT. S. P., 1S90! 

Fluid Extract of Nucis Vomicie. The specific directions for 
jsssay are given in the U. S. P. under Extractum Numa Vomiae. 

OLEO-RESiN^e, Oleoreein (6 off). 

Made by extracting drug by means of stronger ether and 
I'diBtilling off the ether; the semi-fluid residue coDstitutea the 
ileoresin (Aspidium, CapBicum, Cubeb, Lupulin, Pepper, 
teinger). 

Solids and Semi-solids. 

ExTRACTA, Extracts (32 off.). 

Semi-solid and solid preparations resulting from the eviipo- 

ion of solutions of vegetable principles. 
Oire an outline of the process by which they are made. 

The drug is extracted about as in fluid extracts. The sec- 
ond percolate is evaporated until its weight is 10 per cent, of 
the drug used, then mixed with the reserved percolate and the 
whole evaporated to a soft extract (pilular consistence). The 
temperature in no case should rise above 50" C. (122° F.). 

It is to be observed that in the preseut Pharmacopceia 
lycerin is not in the extracts ns formerly. Two extracts 

nx Vomica and Opium) are Assayed Exlractai 
"Wbat menBtma are oaed in making extracts? 

About the same as in fluii! extracts. There are a number 
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of extracts, however, having water alone aa the meDstruui 

(see below), 

ITame and classify extracts according to the menBtrnnm u 
in their manufacture. 

(a) Aleohol. — Aconiti, Oannabis ludicie, Cimioiiugae, Iridi 
Jalapse, PhyaoBtigmatiB. 

(6) Diluted Almlwl. — Colocynthidia, Juglandia, Stramoi^ 
Seminis, Arnicse Radicis. 

(c) A. 80, W. aO.—Podaphjili, Rhei. 

(d) A. 75, W. '35. — Leptandrie, Cinchonse. 

(e) A. 661, W. .3J1.— BelladouQw Foliorum, Digjtalii 
Hyoaejami (finish with Dil. Ale), Euonym 

(/) A. 20, W. 50.— Uvie Ursi. 

(?) Water. — Aloes (Boiling W.), Gentiante, Glycyrriii 
Purum (+ Aq. AmmoD. 15), Hteiiiatoxyli, Rramerise, ^ 
sise, Taraxaci (from root collected in autumn). 

(A) Cantaiidng Ae^Aie Acid. — Colchici Radicis (Acet. ■• 
3.5, W. q. s.), Conii (Acet. Acid 2, Dil. Ale. q. a.). Erg 
(hy evaporating the Fl. Ext). 

(i) Ataayed Extraeia. — N'ucis Vomica (Acet, Acid 5, j 
W. 25, Est. diluted with Sugar of Milk to 15 per cei 
Alkaloid), Opii (Water q. s. ; Ext. diluted with Sugar of 
to 18 per cent, of Alkaloid). 



What are the ingredients 
positum ? 

Ext. Colocy. 16. Aloes 50, Card. 



extractum colocynthidis com 
Resiu Scam. 14, Soap 1 



What is an inspisiated juiced 

It is the expressed juice of the plant evaporated to a pill 
lar consistence (ex., Ext. Taraxaci). 

Abstract A, Abstracts (not oflScial). 
An extract of the drug dried and ao diluted with s 
milk that ita strength correspouds to twice that of tl 



^^B^ fluid extract {h grain represents the soluble priDciptea of 
^■l grain of the drug). Not off in U. S. P., 1890. 

Give an outline of the process by whicli abstracts are pre- 
pared. 

I The drug ia exhausted by percolation with alcohol ; the 
concentrated percolate is mixed with sugar of milk and 
Bvaporated to dryness at 50° C. (r22° F.); the product 
fluted with sugar of millt to the required weight (Niix 
Vomioe and Ignatiie have A. 8, W, 1 as a menstruum, and 
A-conite has 2 per cent, of Tartaric Acid in its menstruum}. 
(Others off.: Bellad., Oouium, Digital., Hyos., Jalap, Podo- 
phyl., Senega, Valerian). Off. in U. B. P., 1880. 

In what official preparations are chemical snbetances added 

■ to aid in extraction of the drug and to make the soluble 
principles more permanent 1 
In many preparations of AlkaSoidal drugs acid Is used as 
part of the menstruum. Acetic Acid (2 per cent.) is used 
in makiug Ex. Conii Fid. ; Aq. Ammon. (5 per cent.) in Ex. 

I Qlycyrrh. Fid. ; (5 per cent.) in Syr. Senegie ; Acetic Acid 

^^t£3.6 per cent.) in Ex. Colchici Kadicia. 

^^P Resins, Resins (4 off). (ReMnoid is a name frequently 
^^'employed to denote (dried) precipitates resulting from the 
addition of concentrated alcoholic tinctures to water.) 
Briefly state how the official resins are prepared. 

Reainse Copaibce (residue from distilled Balsam Copaibee) ; 

e (concentrated tincture precipitated by water) ; Podo- 

fliylii (concentrated tincture precipitated by water, acidu- 

1 with HCl) ; Scammonii (concentrated tincture, made by 

in boiling Ale., precipitated by water). 

;, Pill 1 

I Copaiba = (Mg 0.6, Cop. 94) ; Massa Fern Carbo- 

= (FeSO. 100 parts, Na,CO, 100 parts, Honey 3», Sugar 
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25J ; Massa Hydrarg. = (Hg 33, Glycyrrh. 5, Althese I 
Glycerin 3, Honey of Rose 34). 

Pilule, Pills {15 off). 

Pill musses divided and formed into convenient shape S 
administration. They 8hould be made as small as possibl 
and a dose should not exceed 4 pills. 
What general rule U deBirable in making pill maHseBT 

The material should be well powdered and mixed in o 
to obtain uniformity of composition, and then the excipico: 
should be added. 
Wliat is ail ezcipient, and what rnle sbonld be observed i 
the selection of ezcipients? 

The object of an excipient ia mainly to give adhesivenes 
and plasticity to the mass, without interfering with solubilitji 
The nature of the escipient must vary according to the n 
rial to be brought to the mafsive condition. 
Name some common ezcipientB and briefly comment i 
them, 

Water should be used with powders of a gummy nature. 

Syrup, Honey and Glucose should be used when only elig 
adhesiveness in required. 

Glycerine differs from the above, in that it keeps the iubb 
plastic, but is too hygroscopic to be used alon 

Mucilage Acacia, Glycerite of Starch, Tragacanth Pas 

(made with glycerine and water), etc., are excellent adhesive 

exoipieuta for friable, nun-adhesive powders and crystalloids, j 

How can camphor, resinom and oily substances be forma) 

into pills? 

By the use of special adhesive pastes, soap and skillful u 
of heat. 
What excipients are nsefol with ozidizable sabstances ? 

Beaiu Cerate, Cocoa Butter, Petrolatum, etc. 
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Briefly describe how an official pill Bhonld be made and dis- 
pensed. 

The mass is made into a cyliudricat roll ; it is then cut by 
a pill machine, or otherwi^, into the requisite number of parts, 
each of which is rolled into a spherical form by rotary motion 
between the thumb and finger. Before dispensing, they are 
dusted with a suitable [Jowder (lycopodium, rice-flower, altheie, 
or powdered licorice root). A very good powder is composed 
of starch, rice-flower, aa, gsa ; sach. alb., gij ; acaciu, 3j. 
Uentlon the official pills in which water is nsed. 

Aloea ; Aloes et Asaf<etida ; Asafostida ; Opii ; Rhei ; Aloea 
et Mastiche; Oatbarticte Compositce ; Rhei Compositus; Cu- 
tharticEe Vegetabiles, 
Hention those in which adhesive material is added. 

Syrup, etc. : Aloes et Myrrhs ; Ferri Carbotiatis (Blaud's 
Pills). Confection of Rftse : Aloes et Ferri. Castor oil : 
Antimonii Comp. — Tolu-coated : Ferri lodidi ; Phosphori. 
Give a formula for a gelatine coating solution. 

Best French Gelatine, 23 oz., av. ; Aq. Dest., fgvij. Mace- 
rate until gelatine softens. Solve by water-bath and add 
Powd. Boric Acid, gij ; then slowly add mucilage acacia, gij, 
and strain. 
How are dried powders made into compressed pills ? 

Compressed Pillw may be made extemporaneously by the 
Use of any of the so-called conipreSi.''e(l-pill machines. The 
simplest form consists of a cast-st«el hollow cylinder, into the 
bottom of whieli is set a closely-fitting remorable post. The 
powder is placed in the cylinder, and, by the use of a cyiin- 
drical plunger and strong mallet, the powder is compressed 
by a heavy blow, Tlie lenticular pill thus formed is removed 
by removiog the bottom post and striking a blow on the plun- 
ger sufficiently heavy to drive the pill through. 

Tkochhci, Troches (.15 off.). 
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Lozenges of medicinal Eubetimces incorporated with t 
or extract of licorice, made by adding excipiente to inaBa 
divided and formed into flat, eircular, ublong, etc., piece 
usually weighing from 10 to 20 grains. 
Hov are trocheE prepared ? 

By incorporating the iugrcdiente Into a plastic mass, rollinf 
into thin sheets, and cutting into proper ei)ape with a lozengt 
cutter. 
Hention the official troches, 

Trochisci Addi Tannic!; Animonii Chloridi; Cateoh^f 
Cretse ; Cubebas ; Ferri ; Glycjrrhizte et Opii (.006, -^ g 
about, of P. Op. -in each) ; Ipeeacuanhie ; KrameritB (Rhai 
any) ; Meuthae Piperitie ; Morphiiife et Ipecacuanha (^ g 
Sulph. Morph, in each) ; Potassii Chloratis ; Soda Bicarboni 
tis ; Santonini (.03 gm., h gr. of Santonin in each) ; Zingiber 

CoNFECTTOUEB, Confections (2 off.). 

Known also as conserves and electuaries. Sacchario^ 
masses, in which one or many medicinal substances are inoo 
porated. 
What are the ingredients in the official confections. 

Confectio Rosre: Rose 8, Bug. 64, Clar. Hon. 12, Rose T 
16. Confectio Senna: Sen. 10, 01. Coriand. 0.^, Cas. fist 1 
Tamarind 10, Prune 7, Fig. 12, Sug. 55..5, Water 6 



Unctuous and other Frepaiations for Local 
Application. 

Liniment^ Liniments (9 off!). 

Solutions of various substances in oily liquids, applied t 
the skin with friction. 
Hame and classify the official liniments. 

Confaifi.inff Coltonrseed Oil: (Linimentum Ammoniie; Crf 
CIS, each saponaceous) ; Camphors. 



Alcoholic: Chloroibrmi; Saponia; Sinapis Compoattutn ; 
Bsponia Mollis. 

Fluid Extract : Belladonna {Cam. 5, Est. Bel. Fid. 95). 
Oonlaining Oil Turpentine: Lin. 01. Terebinth in se, 

CoLLODiA, Collodions (4 ofi!). 

Solution of pyroxylin or " gun-cotton " in a mixture of 
official Ether and Alcohol, and the same impregnated with 
medicinal subatatices. WJieu applied or brushed upon the 
skin, a hlui is produced upon the evaporation of the solvent. 

Ifame the official collodionB and state principal ingredients. 

Collodium ; Collodium Cantharidatum (Flex. Col. Canthar. 
Chlorof.); C. Flexile (Col. Can. Turp. Castor Oil); C. Styp- 
ticum (Colod. Ale, Ether, Ac. Tannic). 

Oleata, Oleates (3 off). 

Indefinite chemical compounds of oleic acid, alkaloids and 
metallic ba^es. made by trituration. 

Kention the official oleates. 

Oleatum Hydrurgyri; VeratrinjE ; Zinci. 

Unouenta, Ointments (24 oft'.). 

Soft, fatty mixtures of lard, wax, spermaceti, etc. Applied 
by inunction on the skin, when they gradually become lique- 
fied and alwurbed. 

Cerata, &-rates (6 off). 

Unetuoua mixturefl, whose fusibility is between plasters and 
ointments; sufficiently soft to be spread without heat, and 
firm enough to adhere to the skin without melting. 

UTame and classiiy the official ointments and cerates. 

I'eAicfea f'lr medicinal mbufuncex. 

Ceratuni ( \V. Wax 30, Lard 70) ; Ceratuni Cetacei ; Cer 
turn ReeiniB ; Unguentuui (Y. Wax 20, Lard 80) ; Aqns 
Boste (Cold Cream) ; Adeps Benzoatus ; Diachylon. 
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Thote in which the rnsdieinal itubstancei are mixed byfiisioii 
and digestion. 

Cerat. Cantharidea (Canth. 32, Y. Wax 18, Res. 18, Lard 
22. Oil of Turpentine 16) ; Ung. Picia Liquidae (Tar 50. Y. 
Wax 12i, Lard 370- 

Those in wkicli the -medicinal subeUitices are ineorporated by 
trituration. 

Ceratuin Caniphoree (Caraphor Liniment 10, White Wax 
30, Lord 60 ; melt ingredients) ; Ungtientura Acidi Carbolic! 
(Carbolic Acid 5, Ointment 95); Acidi Tannlei 20; Bella- 
donuffi (Al. Ext. Bellad. 10); Clirysarobini (Chrys. 5); 
Galt»20; Hydrarg. 50; Hydrargyri Ammonii 10; Hydrar- 
gyri Oxid, Flav. 10; Hyd. Oxid. Rub. 10; Unguent. lodi 
(lodi 4 Kl 1) ; Iodoform! 10 ; Plumbi Carb. 10; Plumb! lod. 
10; Potassii lod. 12 + Sod. Hyposulph. 1; Stramonii (Ext. 
Stram. 10) ; Sulphuris (Washed Sulphur 30. Benz. Lard 70) ; 
Veratrinie 4 ; Zinc! Osidi 20. 

7%08e in wkiek the fatty ingredient is chemically changed, 

Unguentum Hydrargyri Nitratis; Ceratuni Plumb! 
acetatis. 

SupPOBiTORiA, Suppositories, 

Solid bodies in which the medicinal substanoe ib inoorpo- 
rated. The whole formed into a small cone or cylinder for 
introduction into the rectum, urethra or vagina, thereby pro- 
ducing a specific effect upon the contiguous paria or upon the 
whole system. 

Why ia oocoa butter used in suppositoriet 1 

It had the property of fusing at the temperature of the t 
and solidifying at a temperature just below that point. 

Qive an outline of the preparation of suppoaitoriei. 

The official directions are as follows ;— 
Mix the meiiiciiial portion (previously brought to a j 
consistence, if neceasaryj with a small quantity of Oil I 
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Theobroma, by rubbing them together, aBd add the mixture 
to the remainder of the Oil of Theobroma, previously melted 
and cooled to the temperature of 35° C. [95° F.). Then mix 
thoroughly, without applying more heat, and immediately 
pour the mixture into suitable moulds. The moulda must be 
kept cold by being placed on ice, or by immersion in ice-cold 
water; and the inner surface of the moulda should be care- 
fiilly freed from adhering moisture befoi-e the melted ma^ is 
poured in. , 

Suppositoria Glycerini : Glycerin 60 Gm., Sodium Carbon- 
ate 3 Gm., Stearic Acid 5 Gm. ; to make 10 rectal supposi- 
tories. ■ 

Unless otherwise specified, suppositories should liave the 
following weight and shapes : Reclal, cone-shaped, 1 Gm. ; 
UreUiral, pencil-shaped, 1 Gm. ; Vaginal, globular, 3 Gm. 

Emplastra, Plaeters (13 off.}. 

Tenacious, resinous and waxy, solid compounds, adhesive 
and pliable, but not fusible at the temperature of the body, 
requiring heat in order to be spread. 
Wliat bases are used in plasters 1 

Gum Resins, Bui^undy Fitch, Resin Plaster and Lead 
Plaster. 

Kamo the official plasters having extractive material incor- 
porated in them. 

Belladonna- (Bellad. Ext. 20. Resin 40, Soap Plaster) ; Opii 
(Ext. Op. 6. Burg, Pitch 18, Lead Plaster 76, Water q. s.) ; 
Capsici (Resin Plaster, with thin coating Oleores. Capsicl). 
Hention those haying metallic or inorganic material incor- 
porated. 

Aramoniaci cum Hydrargyro (Hg 18, Oleate of Hg 0.8, 
Ammoniac 72, Dil. Acet. Ac, Lend Plas.) ; Plumbi (Ox. Pb. 
32, 01. Olive 60) ; Fer.'i (Lead Plaster 72, 01. Olive 5, Burg. 
Pitch 14, Ferric Hydrate 9); Hydrargyri (Oleate Hg. 1.2, 
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sap 10, Lead ^M 



Mercury 30, Lead Plaster q, 8.); BaponiB ( 

Piaster 90). 

Hention those containing principally reBinoiiB substances. 

Armnalle Redm. — In the Phnrmacopreia of 18fl0 the. fo 
lowing plasters were dropped (off. in U. 8. P., 1880): Asa- ^^ 
foetida, Ammnniaoi and Gulbani. 

Pitches. — Picia Burgundicse (Burg. Pitch 80, Olive Oil 5j 
Y. Wax 16); Picis cum Can th arid atum (Cerat. Canth. 8j 
Burg. Pitch 92). Resiua; (Resin 14, Emp. Pb. 80, Y. Wax 6)^ 
Kentioa one containing animal sUbstanoe. 

Ichthyocollie (laiugliws 10, Gly. 1, Tr. Benzoin, Alcohol). 

Charta, Papers (2 off.). 

Spread paper plasters, the medicinal subataDceB being eithe^ 
spread upon the surface of the paper or the latter saturated 
with the medicinal Bubstances. 
Kame the official papers and state their ingredients. 

Charta Cantharidia (omitted in the Pharmacopeia of 1890i 
off. in Ph., 1880) ; Potassii Nitratis (Nit. Potaa. 20, Dirt. W* 
80) ; Sinapis (Blk. Mustard, Benzine, India-rubber, CarboQ 
Di sulphide. 

ESSENTIALS OF DRUG AND PLANT AMAIYSIB. 
Pkeltminary Test for Alkaloid. 

Macerate about five grammes of the powdered drug i 
" ProUius' fluid " * and filter, Gently evaporate off the etfaw,' 
To the residue add absolute alcohol slightly acidulated with 
sulphuric acid, then a large volume of acidulated water, and 
filter the whole. Evajiorate off the alcohol, and filter the 

I liquid through wet double filters. Test the resulting Solutitra^H 
with Meyer's reagent, iodine in a solution of iodide of potag^^^ 
siuni, and bromine water. ^^M 
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Akotheb Test foe Alkaloid. 

Macerate about five grammes of the drug in Prollius' fluid 
for tweoty-four hours, then filter. Shake out the filtrate with 
acidulated water, which solution make alkaline with ammonia 
water, shake this latter with ether, shake out the ethereal 
solution with acidulated water. Evaporate otf the ether 
adhering to the acid solution, and test with Meyer's ret^nt 
and other alkaloidal reagents (Prescott's " Organic Analysis," 
,1887, p. 43). 

Outline of Analysis. 

I. — Dry the material (if freshly gathered) in the air, and 
record the loss in drying. The lo* in weight equals moisture. 

Heat the air-dry drug in a hot-air oven at 100° C. for about 
six hours, or until it ceases to lose weight. The loss in weight 
report as moisture in the air-dry drug. (See "Summary" 
below.) 

Inokqanic Constituent.?. 

n. — Ignite about two grammes of the powdered air-dry 
drug at a low red-heat in a platinum crucible. Record the 
weight of the ash. Examine the ash, ascertaining : 

(a) lU Solubility m Water. 
(6) SolvhUiiy in Hydrochloric Acid. — The residue, after 

.tment with water, is digested in diluted hydrochloric acid, 
evaporated nearly to dryness, to remove excess of acid, and 
water is then added and the mixture filtered. The amount 
dissolved from this residue is noted. 

(b) SoliAility in Sodium Hydroxide. — The washed residue 
ir treatment with hydrochloric acid is boiled in a 20 per 
It. solution of NaOH. This dissolves the combined silica 
the ash, leaving as a residue the sand and flay that adhered 

to the drug, which should be deducted from the original total 

ash before computing the percentage. 
All of the above weights are determined by weighing the 
' lues after treatment with the respective solvents. 
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The weight of the substance insoluble iti the above aolvei 
should be noted and reported. 

Analyze, (lualitatively, tbe aah for inot^anic constituents. 

Organic Constituentm* 

TVeofmeiii of the powdered dniff with various golventn. 

III.^Five grammes of the finely powdered drug treat wita 
chloroform in a coDtiuiious extraction apparatus for say six o 
eight hours. Evaporate the tincture and weigh the extract. { 

(u) Treat the residue with water. Evaporate the aqueous! 
washings on a water-bath to dryness, then heat to 100° C i 
an air-bath. The \om may be calculated and recorded as vol 
tile oil. (See "Summary," below.') 

(6) The extract is then treated with a small quantity o 
petroleum spirit and filtered. The filtrate is evaporated ant 
tbe residue weighed. This product may be recorded as fixed 
oil. 

Describe the physical properties of this fixed oil. Statft] 
whether it is easily saponified or not. The color reaction 
with the acids may also be stated. Reactions with othol 
known oils may be studied in Maisch's " Materia Medica," 
493, fifth edition, or Dragendorff's "Plant Analysis," p^ 
101-105. 

,(e) After treatment with petroleum spirit the filter t 
residue are macerated in 80 per cent, alcohol for i 
fourteen houi-s. Estimate the total extractive and record tl 
same. Filter the solution and evaporate to a small buMj 
which pour into a large volume of water slightly acidulatfli 
If a resin precipitates collect it on coutiterbalanced filters, dij| 
and weigh. Examine the resin for solubility, etc. ("See fc 
for Podophyllin and other rosins of the U. S. P.) 



■ For Tarther practical dolailB in tlie vi 
"Pharmaceutical Asanyiiig." DrngcDdaTff'a 
cotfg "Orgaaic Analysis." 
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(rf) Tlie chloroformic residue which now reiuaiDB should be 
weighed. The physical properties (color, odor, taste, etc.) 
should be reported. 

IV.— Dry the powder (dregs) which has been treated with 
chloroform aud subject the same to the action of 80 per cent- 
alcohol for fourteen hours. Estimate the total extractive and 
report the same. (See " Summary," below.) 

(a) Evaporate the alcoholic extract on a water-batli to a 
small bulk. Pour into a large volume of water ; coUect, dry, 
weigh, and report upon any precipitated resin. 

(6) To the filtrate from (a) add a solution of neutral ace- 
tate of lead. Collect the precipitate, and on a tared filter 
wash repeatedly with small quantities of water, dry and weigh. 
Remove the precipitate from the filter, and bum in a porce- 
lain crucible with a httle nitrate of ammonium. The precipi- 
tate itself is next incinerated, and the whole finally ignited 
until the weight is constant. Deduct the weight of the resi- 
due from the weight of the precipitate, and the remainder 
may he noted as vegetable acids, etc., precipitated by lead. 
(See DragendorfT, pp. 39, 49, 69, 80. Also Fresenius, " Quan- 
titative Analysis," American edition, 1881, p. 2296.) 

(c) To an aliqnot portion of the filtrate from (6) add a 
solution of subacetate of lead, filter and remove lead from 
solution by hydrochloric acid arid hydrogen sulphide. The 
clear liquid is then neutralized and made up to a definite vol- 
ume. This may be then examined for sugar by the well- 
known Fehling's solution. This will give the quantity of 
sugar dissolved by alcohol, 

(rf) Weigh and examine the undetermined extractive by 
using the remainiug part of the filtrate from (6). This may 
contain alkaloid, coloring matter, etc- 

V. — Dry the residue (dregs) remaining after treatment with 
chloroform and alcohol, macerate for twelve hours in water; 
filter through paper; make up to definite volume, and exam- 
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ine a portion for the amount of extractive. The amount 
extractive ia computed and recorded. 

(a) 2.5 cc. of the solution ia placed in a teat tube.aod 50 ce. 
of absolute alcohol added ; let stand in a cool place for twenty- 
four hours, allowing the gum to precipitate. Thia is collected 
on counterbalanced filtera and weighed. The weight of 
recorded. (See Summary below.) 

(b) The remaining extractive of this aolution should th( 
be estimated, and its weight recorded. It may contain albu- 
minoid matter precipitated by tannic acid. 

VI. — The residue (dregs) insoluble in chloroform, alcohol] 
and water, ia then treated with 500 cc. of water, to which 5 oft,j 
of sulphuric acid (1.84 ap. gr.) has been added and boiled 
a wire gauze support for six hours; fresh portions of wal 
are added to keep the volume to about 500 cc The extn 
ive matter of this solution is examined and the weight 
recorded. 

(a) The acid of the solution ia neutralized with potaaeiui 
hydrate and the liquid brought to the boiling point. A preJ 
cipitate may fall. Note its color and otfier physical chai 
teristics. Filter off the precipitate ; dry and weigh. 

(6) The clear aolution from (a) is eatimated for sugar. TJ 
result of which multiplied by 0.9 gives the amount of starcEl 
and allied substances. Estimate the weight of these constlti 
ents, and report same. 

VII. — The remainder of the drug (residue) treat with 5( 
cc of a two per cent, aolution of sodium hydrate, boil for tw< 
hours on a wire gauze support, keeping tlie solution to t] 
500 cc. mark. The total extractive weigh. This contai 
" cutose," coloring matter, albuminoid matter, decompoait 
products, etc. 

VIII. — The residue from VII. is washed first with w« 
then with alcohol, then with ether. Finallydried and weight 
then ignited, the difference being celluloae. The amount recoi 
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TY, — The nitrogen in the drug may be estimated by the 
jKjeldahl method (see Proc. of the sixth annual convention 
f of the Association of Official Agricultural Chemists, 1889, p. 
[ 218). The amount of albumen corresponding to tbe amount 
I of nitrogen may then be computed. (See also Dragendorff, 
I p. 79.) 

SUHHABY. 

reporting a summary of tlie aualysts, the following maj' Im a. 

iloiataie Id the Fresh Drug 

o in the Ait-dry Drog 

Solubilitiea of Ash 

Inorganic Conatituents 

VoUtile Oil, III. (o) 

t Filed Oil, III. (i) 
Begin, lU. (e) ; IV. (a) 
■Waiy (?) matter, III. (d) , 
Organio Acids and Allies, IV. (4) 
Glnco8e,lV. (c) 

ExtraetiTB (containing alkaloid [?]), IV. (d) 

Qnm, V. la) 

Colored EirtToctive and AlbuDitnolds, V. (({] 

Inert Coloring Matter, VI. (o) 

I Btarcb and Allied Substances, VI. (b) 

n Hydroiide Estractive, VII 

I Oellnlase, VIII 

IIass- 



Assay Peocesses. 
The student is advised to practically study the assay pro- 
f the U. S. P., 1890, given under Opium, Cinchona 
tnd Ext. Nux Vomica. A brief synopsis of the latter may 
e stated as follows ; A definite quantity of the dried extract 
i treated with a mixture of Alcohol and of Ammonia Water 
)60), The mixture agitated with different portions of 
Itlorofbrm in a separator and tiie cbloroforniic layers drawn 
^ mixed and evaporated. The chloroformic residue is dis- 
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solved in ^ H^O,; the Holutioa titrated witli KOH, usii^ 

Brazil wood as indicator. From figures ohtnined in the titra* 
tion, by simple calculation the percentage of tutal alkaloicb 
can be obtained. (See U, S. P., 1890, p. 154.) 

THE mORGAlTIC COMPOUNDS. 
Row may the elementa be classified for pharmacentical 

study ? 

The inorganic elementa and official compounds may be 
classified as follow 

(Compounds to be classed under the metallic or basio 
elements.) 
The Inorganic bases. 

Alkalies: Potas;; 

Alkaline E^ut 
Strontium. 

Arsenic Group: Arsenic; Antimony; Bismuth. 

Ungrouped : Zinc ; Lead ; Silver ; Gold ; Platinum ; {Oo^ 
per and Mercury); (Iron; Manganese and Chromium); 
Aluminum; Cerium. 
Non-metallic Elements. 

Halogens : Chlorin ; Brorain ; lodin. 

Unobouped: Hydrogen; Nitrogen; Osj^gen ; Sulfur; 
Phosphorus ; Carbon ; Boron ; Silicon. 
The Inorganic Acids. 

Hydrocliloric ; Hydrobromic; Nitric; Nitro-hydrocblorioi 
Sulfuric; Sulfurous; Phoflphoric; Boric; Arsenious; ChronUQ 
What are the oharacteristics of the alkalies. 

The metals of this group are all soft, fusible and Tolstilt; 
f decompoee water, forming hydrates which 8 



n; Sodium; Lithium; Ammonium. 
: Barium; Calcium; Magnesiun 




THE INORGANIC CX>M POUNDS. 

They form soluble phosphates, carboDates and arseniatea 
(The term alkali was originally applied to the ashes of sea 
plants, at length to substances whose solutions have a aoap- 
like action to the skin, etc. ; the term at present has a vvide 
significance.) 

S'aine and give the symbol and show by chemical equation 
the mano&cture of the salts of potassium. 

( .5 )* PotassB, KOH = 55.99 :— 

CbubUc PotBih, 

KjCO, -I- Ca{OH)i = SKOH + CaCOj. 

PotawiiDm OaLclnm Polasglaiu Calcium 

OrhoOBW. HydTKte. Hydmte. Carbon at*. 



(2 ) Potasaa Sulphurata (Sulph. Sub. 10, Pot. Garb. 20) ^ 

LlveTofSulpbur. 

3KjC03 + 48a = 2K,8, + KjSjO, + SCO^. 

Potassium Sulphur. PotBiaium PoUsslutn Carbon 

Carbonate. Sulphide. Hypaeulpbile. IiiuKide, 
FBI. Sa^lmraia, 



Purified argola or tartar. 
(1.6 ) Potaaaii Bromidam, KBr^ 118.79:— 



lOKBr + 2KBiOj + 3C, = 13KBr 



* The figures in Bunt of the name indicate soluhility !n cold waftr. 
Thus ,5 indicates that one part is salable in .5 parti of water. 



; COMPOUNDS. 

1<10 ) PotoaaiiBichromas, KiCr^O,^ 293.78:— 



h H^SOi = EjCtjOt + KjSO, + H,0. 
Bulphurlo Add. Putasitum Potasaium Water. 

BloliromaU. Sulphate. 

C 4 ) PotasaiiFerrocyanidum, K^FeCCN}s3H,0 = 421.76:- 



.6) Potaarii Hypophosphis, KPH,Oi = 103.91 :— 
Ca2(H,P0J + KjCO, = aKPHiOi + CaCOj. 

H^popbutibiU. Cubon&te. HfpopbDaphito. CarbonaU. 

' ( .75) PotHflaiilodidura, K:I = 165.56:— 

■ 6K0H + (I,), = SKI + KIC^ + 3H,0. 

' FotanEum Iodine. PoUaiium PotaaiLum WaMr. 

I Bjinu. Iodide. Indole. 

lOKI + SKIOj + 3C, = 13KI + 6C0. 

It 3.8J Potasaii Nitraa (Saltpetre or Nitre), KNOj: Natural 
product ; also result of decay of nitrogenous matter 
in presence of KjCO,, this process being artificially 
d for its production. 

f (16 ) Potassil Permanganafl, KMnO, — 157.67 : — 
3MnO, + 6KH0 + KCIO, 




+ 3H5O = (2KMnO,) + MnOgH, + 4EHa 

Ball UHtetber. Potasaluiu MaDgaoeM H*drH- Putaisluiii 

Pemiangaaete. nS Peroxide, HjdreU. 




ESeKHtlALS OF PHARMACY. 

KjSOi = 173.88 :— 






What are the ingredients in potassii citras effervesoens? 

Citric Acid 63 Gm., Potaaa. Carb. 90 Gm.. Sugar 47 Gm. 
Powder the ingredients separately, and mix theni thoroughly 
in a warm mortar. Dry the resulting uniform paste rapidly 
at a temperature of 120° C. (248" F.), and when perfectly 
dry reduce it to a powder of the desired degree of fine- 



-2HNOi. ^H 

41tric Add. ^M 

I 



Kame the official preparations of the potassium salts. 

Potassa cum Calce (KOH and Ca(OII)j, eijual parts') ; Liq. 
Potassa; Liq. P. Arsenitia; Liq, P. Citratis; Mist. P. Cit, 
(1880) ; Troch. P. Chloratia ; and Ung. P. lodi^i (aee re- 
spective preparations). 
FotasBiom salts are contained in vhat other preparations! ' 

KNaC.H.Oe, ia Seidlilz Powders; KNO„ in Argeuti Nit. 
Dilutus aud Charta Putassli Nitraa; K,COj, in Mist. Ferri 
Comp,, Syr. Rhei and Test Solution, 10 per cent. ; KHCOj, in 
Liq. Magnesii Citratis. K,Fe(CN)5 is used in making Hydro- 
cyanic Acid, and KHC,H,0, in making Tartrate of Iron and 
Potassium. 

What popular disinfectants are made by the use of potassium 
hypochlorite and permanganate^ 

A solution of the former is called Javelle Water ; c 
latter, Condy's Fluid. 
How may KOH be purified! 

By Alcohol and Barium Hydrate; thus we have " 
by Alcohol," etc. 

Why should its solutions be protected trom the airT 
Because they rapidly absorb CO,, forming K,00», 
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How are potassiiua compomidg recognized by chemical tests f 

By Platinic Chloride— a yellow, crystalline precipitate; 
Tartaric Acid in excess — a white precipitate (Cream of Tar- 
tar) ; Flame teat, etc. 

Why does the U. S. P. direct that the permanganate should 

be kept in well-stoppered bottles and should not be 

triturated nor combined in solntion with organic or 

readily o^iidizable snbstances ? 

Because it is not a stable salt. It readily parts with the 

comparatively looaely-held oxygen. 

Reseaech Questions. 

Observe the strength of the following test solutions of the IT. 
8. P. 

Potas.=. Chromate, P. Dichroniate, P. Ferricyanide, P. Fer- 
rocyaoide, P. Iodide, P. Sulphate, Alkaline Ciipric Tartrate 
Viilunietric Siiliitiuii (Fielding's S(dutiou), etc, 
ITote some instances in which the above solutions are used in 
testing chemicals and pharmacopoeial preparations. 

Hention some of the prominent characteristics of potassium 
salts. 

{Desenplions of galls (tre found under their respective headings 
in Ihe U. S. P.) 

[Note that the Bitartmte is Bolnble m hot ftud nearly insolnble in 
cold -water ; Bichn)niat« is red, Ferrocyanide yellow, Ferrityanide 
deep red, and PunnaDganate purple violet ; Acetat«, Carbooate, Ci- 
te and Cyanide are deliquescent ; lodLilo very soIuIjIc, etc.] 

' In potassium salts how may the following impurities be de- 
tected,— Alkaline earths, metals, silica, chlorine? 
Calcium rSalt in bitnrtraii:. 

Potassium Carbonate, tliodium, Calcium, Arsenic, Lead, 
Copper, etc, iu bromide. 
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Bromate and iodide in bromide, 

Carbouate and tartrate m dtrate. 

lodate (,or kHP soluble aalts than Iodide) in iodide. 

The student may extend this list himself by consulting U.S.P. 

Name, give the symbol, and show by chemical equation the 

manofactnre of the salts of soda. 
( 1.7) Soda, NaOH^ 39.96:— 

NtaCOj I Ca(OH)i 



( 1.4 ) Sodii Acetae, NaC,H,0,.3H,0 = 136.74 :— 

2HC,H,0, + Na,CO, = 2SaC,HA + H,0 + OOy. 

Acetic AcliL Sodium Bodluni AostaM. Vilar. OuboD 1 

CarboaaW. DEoxld^ j 

( 4 ) Sodii Arsenus, Na,HAfl04.7H.O ^ 311.46 :- 
Aa,0, + SNaSO, + Na,CO, + Heated and F 

AmuiDlu Aeld. Sodium NltnU. Sodium CBrbonate. 

= Nn,As,0, + N,Oj +' CO,. 

Sodium PTToarHn late. Nitrous AnhTdtide. Carbon Dlo: 

NajAsjO, + 15H,0 = 21Na.jHAsO„7H,0). 



( 1.8) Sodii Benzoaa,NaC,HA = 143-71:- 



+- GO, H 

Dioxide. 



(11.3) Sodii Bicarbonas, NaHCO, = 83.85:- 



Bodlum Bloubouth- 1 



NaCT 
godlum 
Chloride. 



Solvay's Method: — 
+ CO, + 

la. Carbau 
DIoilde. 



HXaCOj + NH^CUl 
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^E(4 ) 8odii Biaulphis, NaHSO, = 103.S6 :— 

M^ NaiCOg ^■ 2H]S0a = 2NaHS0a + COj i HiO. 

Sodium SuEpburous Sodium Carbon Water. 

(;B[baaate. Acid, BbulpbiU. DloKlde, 

(16 ) Sodii Boras, Na,B.O,-10H,O = 380.92. A crystalliue 

deposit found on lake ahoree in Califoroia ; also 
native in Thibet, Persia. 

The official salt is a rccrystallized native salt 
("tincal"). 
[ 1.2) Sodii Bromidum, NaBr = 102.76:— 

■ NajCQ, = 2NaBr + FeCQ,, 
Sodium Sodium Fsrnul 

Carbonile, Bromide. Cubouile. 



1. Leblano'a Process :- 



Ujdrocl 



3HCL 



The e^iccated sulphate mixed with chalk and coal and 
PfiiBed givea the following reaction : — 

H 4C -h aCaCOj = Na,COj + CaS.CaO + 4CO + (X^. 

2. Cryolite Proeeas : — 

(GNaF + AIjF,) + 6CaC0, 

CrfoUts. Caloluia CarbouaM. 

~ 3Na,0,AL,0, + 6CaF, + 6C0,. 

Sodium AluidltHte. Caldum Fluotida. Cubon Dloilda. 
(3Na,0,Al,0j) + 3C0, + 3H,0 = 3Na,C0, + A1,(0H),. 

3. Solvay's Process : — 



2HNaCO„ + He.1t = NaiCO^, 
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(1.1) 8odii Chloras, NaC10, = 106.26:— 



NaHC4H40, + KCIO, = 

Acid Sodium PuluaiuDi 

Tartnte. Ctalomte. 



NaaO, + KHC(H,0,. 
ChlonU. Tiitnla. 



(1 ) SodiiHypophoBphis, NaPHA,H,0 = 105.84:— 

Ca2H,PO, + Na.CfJ:, = 2NaHiPO, + CaOO,. 
Culoluni Sudluu Sodium Culdnm 

HypophoBphlte. CarbuaaCfl. H^pophmphlte. 

(.65) Bodii Hyposulphia, Na,S,0,.5H,0 = 247.64:- 

CaS.;0. + NajS(J, = NniS,0, + CaSO«. 

Culcluiu tiulluui Sodium OilcIUDi 

Tbloaulphate. Sulphato. ThloBulpbite. SulphRte. 

( .6) Sodii lodidum, Nal = 149.53 
Fel, + Na.CO, 



3NaI + FeCO,. 
Solium Ferroiu 

Iodide. CBFboDHte. 



(1.3) Bodii Nitrafl, NaNO, = 84.89:— Natural product. 

(1.5) Sodii Nitria, NaNO. =^ 68.93 :— 

(5.8) Sodii Piiospliafl, Na,HP0^12H,0 = 357.32 :— 

Ca,{PO,)j + 2UiS0^ = CaHi(PO,)! + 2CaSO,. 

CllFluta (Dans) SulpburlD Acid Csluliini Ciilcluin 

PbospbutB. Acid. Pboaphate. SulphaU. 

CuH^PO,), + NajCOj 
Sodium 



Car boos 



= CaHPO, 

Phosphate, 



SftjHPOi 
piioapbate. 



WflWt, Carbon 

Dioildi. 



THE IKOBGAmC COMPOUNDS. 

(12 ) SodiiPyrophosphas, Na4P,O,10H,O = 445.24:- 

SNajHPOi + Heat =: H^O + Na.PjO,. 
Drv SodluiD Waler. Sodium 

PliosphBKt. Pyroph. 



{ .9 ) SodiiSalicylaa, NaCHsO,= 159.67:— 



( 3 ) 8odiiSantoDma8,2NaC,5H,g0..7H,0:— By adding san- 
tonin to hot solution Na,C03.(offi in U. S. P., 1880). 

C 2.8) Sodii Sulphas, Na3O..10H.O = 321.42:— 

Glauber Salti. 

By-product ; see Leblanc's proceaa for Na^COi, 
( 4 ) Sodii 8ulphia,Na30„7H,0- 



Na,COa 

Sodlani 



«ulfhU^U. 



.251.68:— 

NajSO, 

Sodium 
SulphiW. 



Gu-bgii 
DIoilde. 



( 5 ) Sodii Sulphocarbolas, NaSO,C.H,(OH).-f 2H,0 - 
231.56;— 



Snlpburlo 
Aold. 

HOoH,SO« + Nn.CO, = tiSuC«HiSOj 
SolplHKSirboUi: Sodium .Sudluiu Csrbon WKler. 

Add. Carbonale. SulpbotarboliM. Dioxide. 

Vame tbe official prepar&tiooa of the sodiam saltG. 

Liquor Sodfe; Liq. Sodie Chloral:e; Liq. Sodii Arsenatis; 
Liq. Sodii Silicatia; Trochisci Sodii Bicarb.; Trocbisci Snn- 
tonint ; Hist. Rbci et Sodw. 

Sodium salts are contained in what other preparations 1 

Sodii Hyp<jpho8phis, in Syr. of Hypophoaphites ; Sodii 

Pyrophosphate, in Ferric Phosphate and Ferric PyrophoB- 

tiUe, etc., etc. 



BSSBMTIALS OP PHARMACY. 

Wbat ia the technioal name of the commercial baking lodat' 

Sodii BicarboniiB Venale. (Recently, iiiofit of the "Salera- 
tue " iii ail imperfectly carboDated bicarboDate of sodium, 
formerly a potaj»siuiii aalt.) 
What is dried carbonate of aodiiun ? 

The official name is Sodii (.'arlwiias Exaiccatue. It is pre- 
ptirc'd by heating the carbuuute of sodium; 200 parts are 
reduced, by exposing to the air,BDd afterward heating, to 100 
parts. 

What ia the alternative process for making the §olationa of 
soda and potasiaT 

Dissolve tlio caustic hydrates in distilled water (strength 
of both 5.6 per cent.). 

How is the commercial bicarbonate of soda parified T 

By washing with water until the washings give no precipi- 
tate with magnesium sulphate (U. S. P., ISSO). 
What ia sodium hypochlorite, and where found? 

NaClO ; contained in Lifjuor 8odie Chloratie. 
Name the principal sodium phosphates, 

Disodium Phosphiitc (Na.HPO, off. suit); Monosodium 
Phosphate, or Arid Soduim Phos|iliitte. 

Give the analytical reactions of the aodinm salts, 

The only reagent producing a precipitate of the Sodium 
solutions is potassium pyroantiiaoniate. Sodium compounda 
give a, yellow color to Buusen flame; Spectrum, a double 
yellow line. Distinguished from ammonium salts by not 
being volatiliwd by heat, and from potassium hy not yielding 
precipitate* with PtCl, or tartaric acid. 

, What maiked difference is there between the chloratei of 1 
^^^ aodiiim and potassium t J 

^^^^AOdium salt is mure soluble. ^^H 



(lAXIC rOMPOfN 



Bwiiat marked difference is there between the potassium ear- 

y bonate and the Bodium carbonate t 

NsjCOa is crystalliue and efflorescent, KjC'Oj is granular 
and deliquescent NaHCO., is a powder permanent in the 
air, KHCX)i is crystalline and slightly deliquescent. 



Besearch Qcebtions. 

Ea flodinm aalts how may the following impurities be de- 
tBcted,— where do they occur! 

Alkaline earths, ammonia ealts, alumiDium, chlorides, 
iodide, sulphate, bromate, silica, phosphate, calcium, organic 
matter, foreign impurities. Also uote the detection of — 

More than the limit of earbonat*, in. bromide and lit 

More than the limit of chloride, in bromide. 
More than the limit of bromide, in iodide. . 
Sulphate, in sulphocarbolnfe. 
The student may extend this list from the U. S. P. 

Thy shonld not chlorates of potassium or sodiam be tritu- 
rated with readily oxidizable or combustible sub- 
stances % 

Explosives. 

Observe the strength of the following test solutions, and note 
in what cases they are used in pharmaceutical test- 
ing:— 
Test of bitartrate, carbonate, hyposulphite, phosphate, etc. 

fame and give the symbol, and show by chemical equation 
the manufactore of the salts of lithium. 



1(1 ) Lithii Benzoas, LiC,H,0, = 



LijCC^ + 2HC,HiO. = aLiCiHjO, + H^O + CO,. 
Dthlum B*iii!olc Lithium Water. Carbon 

QuboDiite. Acid. BmzDiU. Dioxide. 
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(V. so].)* Lithii Bromidum, LiBr = 86.77:- 

FeJirj f LiiCOj = 2LiBr + F. 
FerninB Ltthiuiu Lfthluin F> 

Btuinlde. CBrbonMs, Bromide. rai 

(80 ) Litliii Carbonaa, Li,CO,=73.87 :— Natural product 
( 2 ) Lithii Citras, Li.C,HfiO, : = 209.67 ;- 



(V. sol.) Lithii Salicylaa, LiC,HA.H,0 = 143.68:— 

Li,COi + 3HC,HbO, = 2LiCHsO, + H,0 + COj 

Lllhium B»11ct1]c Acid. LlUiiniu Water. Carbc 

CATboDHtv. BiLlleirUtB. bluili 

What importance is attached to lithium in medioine 1 

If calculi (e. g., urate of eudium, etc.) be formed in the 
body, their solution and removal are aided by the formatioit 
of lithium urate. 

For what is the bromide of lithinm noted ? 

Fur containing more bromine than any other bromide (91.95 
per cent.). 

What are the ingredients in lithii oitrai efferrescenH ? 

Lithium Carb. 7, Sod. Bicarb. 28, Citric Acid ST. Sugar 
q. 8. to 100. 



Eeseakch 

In lithiom salts, hov may the followlog impnritieB be 
detected! 

Salta of the alkalies and alkaline earths, carbonate and 
ibreiga matter, in the Salici/late. 



THE IKOKIiANIC COMPOUNDS. 10.} 

Vame and give the symbal and show by chemical equation 
the manofactare of the salts of aminoniam. 

(5 ) Ammonii Benzoas, NILC,HA ^^38.72:— 
HCiHjO, ^- NH.HO = NH.CjHjO, + HjO. 
Acid. AnngODii, BenzOBle, 

(1.5) Ammonii Bromidum, NH,Br =^ 97.77 :— 

N,. 

irogen. 

<6 ) AmmonuCarbonaa,NH.HCOsNH,NH,CO,=157.77:— 

4NH4CI + HCaCO, 
Cbloride. Curbunals. 



(3 ) Ammonii Chloridum,NH,Cl = . 53.-38:— 

Sal AmmoniM. 

'-product in the manufacture of bone-black, and obtained 
from the ammoniacal liquor in the manufacture of illuminating 



(1 ) Ammonii Iodidum,NHJ = 144.54:— 

2KI + (NH.),80t = aSIIjI + K,SO,. 
FaUaaiam Ammonium Ammaatum PaUgiium 
lodlds. BulphnU!. Igdide. Bulpbale. 

( .5) Ammonii Nitras, NH.NOj = 79.9 :— 

NjHiiCjOj + 3HNO, = 3NH^N0j + 2C0, + H,0. 
CirtioiiBiB. ■ NltrBte. DloiWe. 

4 ) Ammonii Phosphas, (NHOsHPO. (JJ. S. P., 1880) :- 
2NH,HO + HjPO, = (NH,),HPOi + 3H,0. 
Hydralt" Acid. '' PhoaptalB. 




I: Bl^l 

etc. ^M 

niated 
h aud 

1. Ext^_ 
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( 1.3 ) Anmionii Bulphas, (NHJ^SO. : Ammoniacal gas 
liquor ueutralizeU with H,SO„ purified by recrys^ 
tttlliRatioii (U. S. Z, 1880). '" 

(V. sol.) Ammonii Valerianaa, NH.CsH*0, = 118.78: 

a gas passed into valerianic acid. 
Name the official preparations of the ammonium compou 

Liquor Ammonii Acetut. ; Troch. Ammonii Chloridi, 
In what preparations is aqua ammonia u»ed ? 

In Oside of Antimony I Antimouii Oxidum) ; Ammoniated 
Glycyrrliiziu ; Waslieil .Sulphur ; ticaly Sails ; Bismuth aud 
Iron; Liniment; Sp. Amm. Ar. ; Purifie<l Ext aud Fl. I 
of Glycyrrhiza ; Fl. Ext. aud Syr. Senega ; Aq. AmmM 
Fort, in making Spiritus Ammonite, etc. 
Hov may carbonate of ammonium be converted into the bt-" 
carbonate, and what is a characteristic of the latter^ 

By simple exposure to the air the crystalliue carbonate falls 
to a powder, becomiug bicarbonate, which is insoluble i 
alcohol. 
How may the bicarbonate be converted into the carbonate! J 

By dissolving iu aqua ammonia, as in making the arot^ 
ipts. ammon. 

This salt is soluble in a mixture of alcohol aud water. 
Give the analytical reactionB of ammonium salts. 

Like potassium, they produce the tartaric aud platiuien 
aotiouB,but potassium compounds are not volatile at red h 

Heated with alkalies the salts evolve NHj. 

Researcd Questions. 
In ammoniam salts how are the following imparities dete 
and where do they occnr ? 
Ba, Ca, Fe, Pb, CO,, Broniate, lodate. Acetate, and em[^ 
reumatic matter. 
This list may be extended by the student. 



ALEALINE EABTHa 

Aleo note the detegtion of: — 
More than the limit of chloride in bromide. 
More thiin the limit of chloride and hromide in iodide. 
Observe the strength of the test solutions named below and 
others of the ammonium salts, and note where used in 
U. S, P, :— 
Amnion, carbonate, chloride, oxalate, phosphate and sul- 
phide. 

Alkaline Earths. 
"What are the oharacteristicB of this group? 

They are bivalent, form basic hydratea, aud insoluble car- 
bonates, phosphates and arseniatee. 
For what purposes are barium salts used ? 

The solutions of nitrate ami ehloride are used as test solu- 
tions. (See U.S. P.) 

Same and give symbol and show by chemical equation the 
maun&oture of the salts of calcium. 

(750 ) Calx (CaO) = 55.87 :— 



ilneol 



CttCOj + Heat = CnO + CO,. 
[lUclam Carbonate Lime. Carboii rlotlde. 

Calx Chlorata, CaCljCaCl,0, ;— 

"ChlorldBof Lime." 
BleachiDg Powdsr. 

2CaHaO, -f 2C1, = CiiC!,CiiCl,0, + 2H,0. 
(^Mam H;drBte. Chlorlae. Chlorloatid Lime. Wsler. 

.7) CaiciiBromidum,CaBr, =199.43 :— 

CaCO, + 2HBt = CuBr, + H^O + CO,. 
Calcium Hrdrnbnimio Calcium Walir. Carbon 

Caibonats, Acid, Bromide. Dloilde. 

J.) Calcii Carboaas Prtecipitatus (CaCO,) =99.76:- 

CaCl, -I- Na,CO, = CaCO, + 2NbC!. 
Calcium Sodium Calcium SoUuni 

CUotUs. Ciu-bonile. OarbonaU. Chloride. 
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( 1.6 ) CalciiChloridum, CaCl,^110,65:— 

CaCOi + 9HC1 = CaCl, 4 CO, 4 

Calcium HrdroGliliirlo Cilduni Cirbau 

OrhoDnte. Add. Cfalorlde. Dloitdis. 

( 6.8 ) CaloU Hypophoaphis, Ca(PH,0,)i=169.67:— 

8P + 30«(OH)t 

mmpbatia. Calcdnm . 

Hfdnts. H;[ictiiliaqiblte. 

(Insol.) Calcii Phosphas Pracipitatus, Ca,(PO4),=309^3^- 

CwtPO*), 

Uidcuchlorle Acid rUcic 

Cbloclde. 

Ca3(PO.)^ 



3a(PH^)i + SPH,. 



4Ha = CftH,(PO,), + aCaCl,, 

uicium Bfdrucbkirie Acid Calcic Cilclum 

phugphate. Add. Phuaphile. 



2CaCI, 



4NH.H0 



Phu»phBU 






What are the aaalytical reaotioni of oaloiom ? 

Alkaline carbonates and phosphates produce preoipitateg; 
ammoniuin oxalate gives a white precipitate with Ca salts, in> 
soluble in weaker acids, but soluble in strong HCl or ITNOg. 

dium tuDgstate gives a deDse whltfi precipitate; Ca salts 
color a non-luminuuM flame bright yellow. 

Name the official preparations of the calcimn salts 1 

Calx riulphurata; Hydrargyrum cuna Creta; Cretse Pr»- 
parata; Pulv. Cretra Conip. ; Mist. C'rette; Trochisci Cret»; 
Jjiq. Calcis ; Syr. Calcis; Syr. Calcii Luctophosphatis. 

Calcinm salts are contained in what other preparations T 

Syr. Hypophospbituni, Syr. Hyiioplios. vuiu Ferro, 



'VThat is milk o: 

The former . 
undissolved lin 
lime in water. 



lime and lime-water 1 

! a mixture of lime containing particles of 
3 ; the latter is a clear, saturated Bolution of 



ALKALINE EAETH8. 



Dw by chemical equation the action c 
lime. 



water upon quick- 



(Slakud Lime), 



\ 



I CmHium Oxide. Water. Caiei 

[dw is the value of ohlorinsted lime estimated ? 

By estimating the amount of available CI. (See U. S. P.) 
What is whiting? 

A clieup form of prepared or elutriated chalk. 
How is calx snlphurata made^ 

By plating a mixture of Dried Gypsum 70, Charcoal 10, 
Starch 2, into a crutsible and heating to redness. 

In what form is gypsum official? 

Calcii Sulphas Exsiccatus (Dried Gypaum). 

Research Qura-Tiosa. 
How may the following impurities be detected in calcium 
salts in which they are found t 
Alltalics and thfir carbonates; bromate ; iodide; sulphate; 
phosphate; chloride; Aluminum; Barium; Magnesium; 
Iron ; Strontium ; insoluble matter, etc. (see U. B. P.). 
Study the method of estimating Chlorinated Lime. 
Study the peculiar chemical reaction in ttmiing the precipi- 
tated Phoephate of CkUeiuin. (Refer to Dispensatory.) 
Obsflrve the following test solntiona and note where they are 
nsed in pharmaceutical testing. 
Calcium Chloride, Sulphate, etc. 

Hame, give the symbol and show by chemical equation the 
manufacture of the salts of magnesinm. 
Magnesia i and Magnesia Ponderosa), MgO = 40.26 ;— 
l)(Mg(OH), + aHjO = 5MeO + ICOi + 6H/). 
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(Nearly lusol.) Magneaii Carbonas, (MgCa)<Mg(HO),.- 
5H,0 = 484.62:— 

5MgS0, + 5Na,CO, + H,0 

UignealutB SulpbBte, Bodlum Curbonita. Wiler. 



= (MgCO,).,Me(HO) 
Mi«DMlDm Oubonmta 


, + 


Bodium Bulpluto. 


+ CO,, 

CHbon Wo^ 


( 1.5) MagneBii ealphas, : 

Epmm BalU. 


MgSO. 


.7H,0 = 245.84:— 


MgCO, + H,SO, : 


= MbSO. + H,0 
MugDHlutu Wiler. 


+ CO,. 

Cubon 



i3^ 



(20 ) Magaeeii Bulphis, MgS0i.6H,0: (Magnesia auspenc 

in water and treated with sulphurous acid — U. S. P., 
1880). 
( 2 ) Magnesii Citras Efiervescens ; Mg Carb., Add Cit., 
made iuto a paste ; dried, powdered with sugar and 
NaHCO, and Cit, Acid ; dampened with alcohol and 
granulated. 
Name the official preparation! of the salts of magneeinm. 

Hydrated Oxide of Iron witli Magnesia ; Liq. Mag. Cit. 
(Mg Carb. 15 Gm., Acid Cit. ZO Grn., Syr. Ac. Cit. 120 Cc, 
KHCO, 2.5 Gm,, H,0 q. b. (The Bicarbonate added last to 
generate CO^) 
Magnesium salts are fonnd in what other piepaiatloiuT 

MgO, in Pulv. Rhei Co. and Masaa Copaib. ; MgSO., in 
Inf. Senna Co. 
What is the difference between heavy and light magnesia? 

The light (levis) is precipitated from dilute cold solutions; 
tfie heavy (ponderoaa) ia precipitated from deuse hot solu- 
tions of MgSO, and Na,COj. Differ merely in density. 
Distingnish, by the taste, oxalic acid, solphate of zinc and 
Epsom salts. 

n salts has a saline bitter taste, while ziso sulphate has 
ia taste. Oxalic acid has a very sour taste. 



ARSENIC QROtTP. 

What prominent analjrtical reaction has the magnesium com- 
ponnds ? 
Barium and Calcium cunipounds must be removed byaddi- 
tioQ of sols, of NH.C1, NH.HO and NH.CO,, the solution 
filtered ; to the flltrate'add solution of sodiuDi phosphate, and 
o-niagneainm (triple) phosphate is formed. 
RESEAKcn Questions. 
Vame the ingredients in magneBinm mixture, T. S., magne- 
sium sulphate, T, S,, and state how these are employed 
in TJ. S. P. 
'ji magnesium salts, how may the following impurities be 
detected; wliere do they occur? 
Otheralkttline earths, 804,01, Aluminium, metals ; also note — 
- Limit of sulphate, hi carbonate of magnesia. 

Limit of arsenic, in siilpliate and limit of sodium, in sid- 
phate. Teat for absence of Zinc, Iron or Copper. 
Iffame and give symbols of the official salts of strontium. 

BtrontiiBromidum,SrBr.^364.58. Strontii lodidum, 8rl„- 
IH,0 — 448.12, Strontii Laetas,Sr(CjHsO,)«3H,0^ 318.76. 

Arsenic Group. 



That are the characteristics of this group, 

Remarkable for having both basic and acidic properties, 
NioBphorua being the most negative and Bismuth the most 
Msilive; for forming two series of compounds, in one of which 
they are trivalent and the other quinquivalent ; for their poi- 
sonous qualities. 

Same, give the symbol and show by chemical equation the 
~ manufacture of the salts of arsenic. 

-80)* Acidmii Arsenosutu, AsA -- 197.68 :— 
SAsifJi 4- (iH.O = iHiAsOj. 




Solnbilitf varies witli pliyHiual ooadition. 
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(4 ) Sodii Araenas, Na-jHABO,.7H,Or = 311.46:— 
Ab,0, + aNuNOj + Na,CO, = yia^As^Oj + N,0, 

Ai»iu>DB Sodium BodLum Sodium Nitrous Cuhos'S 

Acid. NItnM. Catbonsl*. Pfraanenlite. ADh^drlde. ]»oi"- ' 

NajASjO, + 15H;0 = aSajHAsO.-THjO. 

Sodium Walsr. Sodium 

VjiMTsealitB. OrtboBnenlBta. 

(3.5) ArsBDi lodidum, Asl, = 454.49 ;— 

Agj + 31, = aAalj. 

ArBEnicum. ludine. Anieni 

lodldu. 

TTnder vhat other names is the offloi&l arHenio known T' 

Arsenic Triojcide, Arwiious Anhydride, and, irapropett 
Arsenous Acid and White Arsenic 

What is true arsenoiis acid? 

It has not been isolated ; there are, however, a number e 
salts known as arsenites, having the acid radical repreaeut 
by AsOj, the theoretical arsenoua acid. 

What is arsenic acid ? 

A combination of Aa peutoxide and water ; thus, — 
AsjOs + SHjO = SAbOiHe. 

What are the official preparatioiu of arsenic^ 

Various solutions (see Liquoi-s) containing one per cent, q 

Give the analytical reactions of arsenic compounds. 

Kcinscli's test, Marsh's test, H^, to an ncidulntfid solution of 
(ous) acid produces a yellow ppt. (Orpiment) ; also silver and 
copper test. (See also Stannous Chloride, T. S., U. 8. P., 1890.) 

In eonnedion vnth arsenic the reactions of Antimony, Mer- 
cury and Bismuth should be well studied, so that the stu( 
may separate them by analysis. 



ide^_ 



AEaENIC OBOUP. 



Ill 



fame, give symbol, and show by chemical equation the 
manufacture of the salts of antimony. 

17 ) Antimoiiii et Potassii Tartraa, 2K(SbO)C.H,Oo.H,0 
^662.42:— 

SKHC'iHiOs + SbsOs ^ SKISbOjCiHiOs + HjO. 



Insol.) Antimonii Oxidum, SbiOj - 



thei 



rr"' 



laSbClj + 15H,0 = 2SbCls.58lL,0, + 30HC1, 

ADtimpnoUB Wiitflr, AnUmonT Hrdroehlorio 

CbLorlde. Oxyclilarlde. Asid. 

and 
28bCl,.6SbjOs -I- 6NH, + 3HaO = eSbsO, + 6NHjCl. 
OiJchloriJe. ""'"' "■ ^ '' Oiclde. Chloride. 

naol.) Aotimonii Sulphiduni, Sb,S,, = 335.14 :— 
Native Sulphide, purified by fusion and as nearly free from 
Lrsenic as poaaible. 

(Inaol.) Antimonium Sulphuratuni, SbjSj = 335.14 : — 

ISb^, + 6NaHO = NajSbO, + NajSbS, + 3H^, 

Antlinanoua Sodium Sodiom Sodium Sulpb- Wilei. 

Sulphide. Hydnte. Anllmonlte. aDtimotiKe. 

SNajSbO, + 3H,SO» = aSa^SOi + Sb,Oj + 3H,0, 
SodlDin Sulphuric SDdluui Antlmuaous WsUr. 

ADUmonltA. Actd. SulphaU. Oiide. 



Sodium Sulph- Biilpburlc Sudlutu ADtimanaua 

■ntimoDiia. Acid. Sulphate. Sulphide. | 



Hydroi 



Hov is antimonii Bnlphidnm poriflcatnm 
Pirat preparing the native sulphide by elutriation and then 
rating in water containing a trace of water of ammonia. 




E9SENTIAI-9 OF PHIRMAJ 

Name the official preparations of the salts of antimony. 
Pilulio Antimonii Cu., Fulvis ADtimooialis, Vinum 1 



Antimony salts are contained in wliat other preparations T 
Tart. Emet., in Syr. Scillw Go. aod Vinum ; Oxide, in Pul-fll 

Antimonialia; Sb, Sulphuratum in Pil. Ant. Comi 

What is Kenues mineral ? 

Antimony Oxysulphide of U. S. P. 1870 (replaced in that oi 
by Antimonium Sulphuratum). (See Pil. Ant. Co.) 

Give the analytical reactions of the salts of antimony. 

If a piece of tinfoil be dipped in an acidulated eol. of AnU 
it will be coated with that metal. By Keiusch's or Marsh'n 
test Autimony (metal) itself must be produced and verifii 
with amniooium Bulphydrate in all cases of analyaia- 

ReSEAECH QUESTrONS, 

'How may the following impurities be detected in autimoig 
componnds, and where, do they occur : — 
SO., Fe, metalB, Ca, CI. 

Also detect: more than traces of arsenic in Tartar t 
and pvnfied eu/.pkide. 
Kote distinction between sulphide and sulpliurated. 

Name, give symbol, and show by chemical equation the n 

factore of the salts of bismuth. 
(Insol.) Bismuthi Citras, BiQHsO, = 397.44:— 
BiONOj.HjO + H„Csir,0; = BiCsHjO, + HNO, + 2H,C 



(V. Sol.) Bismuthi et Ammonii Citras : — Citrate of Bismol 
dissolved iu water of ammonia, evaporated i 

ecaled. 



tln^ol.) Bianiuthi Subcarbonas, (BiO),CO,.H.O (?) :— Bismuth 
dissolved ic nitric acid, purified and precipitated 
with sodium carbonate. 
(Inaol.) Biamuthi Subnitraa, BiONOaHjO (?) ;— 

Bl, + BHNO, = 2Bi(S0,) + 4H,0 + 2N0 ; 
Amutfa. Hitiic Acid. Bismuth Hltmts. Wiitsr. Nitrogeu Moaoiide. 

then 
i(NO.), + 8H,0 = 4BiONOiHiO + Bi(NO,), + 8HN0j. 
Jitnlte. Nltrata. Acid. 

How may liquor bismath be made 1 

It is an ammouiacal solution of ammonio- citrate of bis- 
nth ; strength about 2 grs. to f3j. (See Dispensatory.) 
Explain the Iobs of transparency in the ammouio-citrate and 
the solution of bismuth when they are exposed, 
is due to the evaporation of the ammonia ; if this is . 
restored to the solution it becomes again transparent. 

Research Questions. 
How may the followini^ impurities of bismuth salts be de- 
tected, and where do they occnrl 
Alkalies, Alkaline earths, Pb, Cu, Ag, Sb, CI and SO.. How 
a you detect ; — 
More than traces of As, in- the Subnitrate and Subcar* 



Hame, gin symbol and show by chemical equation the mana- 
fftotme of the salts of zinc. 

Zincum, Zn : — Metallic zioe in the form of thin 
sheets or irregular granulated pieces. 
(2.7) ZinciAceta8,Zn(C,HA),-2H,0= 218.74;— 



(V. Sol.) Zinci Bromidum, ZnBr, = 224.62 :— 

ZnSO, + 2KBr = ZnBn + KiSO.. 

Zioo PotBSBlum ZLnc Polaialui 

Sulphate. Broniiile. Brnmlde. Euliiliste 

(Insoi.) Zinci Carbona3Priecipitatus,(ZnCO3),3Zn(H:0),(?) 

5N"a,CO, +SZnSOi +3H 50=[ZiiCOs ) ,3Zu(H0) , 4-5Na ^SO, +3C0,. 
Sodium ZlQQ WHier. Zlao Sodium Cirbon 

C&rboDBte. gulpbile. Cuboute. Sulphate. Dioxide. 

CV. Sol.) Ziuci Chloridum, ZnCl, = 135.84 :— 

2Zn + 4HCI = 2ZnClj + 4H. 

Zine. HjdrochloHc Zinc Hydrogen. 

Acid. CblorldB. 

CV. Sol.) Zinci lodidum, Zul, = 318.16 :— 
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H0).(?):- m 



( Insol. ) Zinci Osidum, ZnO ,= 81.06 : — Zinc carbouat«, cal- 
cined. 

( Insol. ) Zinci Phoaphidiira, ZujPj : —Made by passing a mix- 
ture of PH, and N over red-hot Zn in a tube, or 
by throwing P on melted Zn. 



( .6 ) Zinci Sulphas, ZnSO. 7H,0- 

(White Vitriol.) 



Zn(C,H,OOj,2H,0 = 302.56 



In what official pteparatiOBs are zinc salts employed? 

Zn Carb. and Zn, in the Solution of Chloride of Zinc 
^ Oside, in the Ointment. 




ReseAbce Questions. 
ITote the prominent characteristics of acetate and valerian- 
ate, the deliquescence of the bromide and chloride. 
In zinc salts, how may the following impnrities be detected, 
and when do they occnr! 
Aa; Pb; Fe; Cu; A!; Alk. earths; CO,. 
Basic salts, iri, Chloride. 
Butyrate, in Valerianate. 

Explain how iron is removed from chloride of zinc by the nse 
of HNO;, and Zn carb. 
The HNO3 oxidizes the Fe, and the Zn Carb. precipitates 
I the ferric hydrate. 
Give the analytical reactions of zinc. 

Alkaline hydratea produce a precipitate, Bolable in excess; 
KjCO, and Na-jCOj, white precipitate, insoluble in excesa; 
(NHJjCO,, white precipitate, soluble in excess. Its sulphide 
and ferrocyanide are white. 



name, give symbol, and show by chemical equation the 
mannfactnre of the salts of lead. 
) Piumbi Acetfts, Pb(CjHjO0..3H,O ^ 378 :— Metallic 
lead acted upou by the fumes of acetic acid aud 
decaying matter ; also by dissolving litharge in 
acetic acid, evaporating and crystallizing. 

LsadAtnUte. 

l-CIngol.J Piumbi Carbonaa, (PbCO,),.Pb(OH), 
I (2000 ) Piumbi Iodidum,PbI,^459.46:— 
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2 ) Plumbi NitraB, Pb (NO,), ^330 
PbO 4- 2HN1>, = Pb(N03l, 



C Ineol. ) Plumbi Oxidum, PbO = 
Pb, + <>j 



. 222.36 :— 
= apbo. 




Lead salts are contained in what preparations ? 

Eraplastrum, made by boiling PbO (Litharge) with olive 
oil; Liq. Plumbi Subacetat. ; Liq. Pb. Subacetat. Dilutus; 
Cerat, Pb. Subacetat. (Goulard'a Cerate) ; Ung. Plumbi 
Carb. ; Ung. Pb. lod. ; Ung. Diachylon. (The Garb, is used 
in making SoL Gutta Pereba of U. S. P., 1880.) 

Research Questions. 
Note the Bweet taste of sugar of lead and other physical 

properties. 
How may the following imparities be detected ; where do 

they occur? 

Zti ; alkalies ; alkaline earths ; Cu ; CO3 in the oxide of lead. 
What are the analytical reactions of lead componnds? 

They give from acid solutions a black precipitate with H3| 
insoluble in acids ; the aame with (NH,)iS, insoluble in ex- 
cess. Soluble sulphates produce a while precipitate, KI a 
yellow precipitate, and KjCrO< a yellow precipitate. 

Note :— Test solutiim of Acetate of Lead. 



« 



Silver. 

Kame, give symbol, and show by chemical eqaation the 1 
manufacture of the salts of silver. 
Argenti Cyanidum, AgCn = 133.64 :— 

AkXOj -I- I^L'N :- AkCN I- KNOj. 



Argenti lodidum, Agl — 234.15 :— 

KI + AgNOj = Agl + KNO5. 

Potiualiini Silver SDver Polnialuni 

Iodide. NltrHl«, Iodide. Nt trite. 

Argeuti Nitras, AgNOj = 16&.55 :— 

Agj + iHSO, = .lAgNOj + NO + 2H,0. 
ailter. Nitric 811 TBr Nilrogeo Witar. 

Add. NilfBle. Monoifdo. 

Argenti Oxidum, Ag^O = 231.28 :— 

SAgNOa + 2KH0 = Ar^O + aKSO, + H,0. 
Silver PatBssiiiiii rnUer PotHsiilum Wnter. 

Nitrale. Hydrate. (Jilde. Nit rats. 

Hame the officinal salts of silver not mentioned abore. 

Argenti Nitraa Fuaus (nitrate of silver fused and run into 
moulds) ; Argenti Nitras Dilutus (equal parts of AgNOj and 
KNO3 fused together). (AgCN is used in making Ac. Hydro- 
cyan, dilute.) 



'Why shanld preparations ( 
colored vials ? 



A^ be kept in dark, amber- 
color and become 



Unlesa protected from light they tu' 
cbemically changed. 

Research Questions. 

Observe that AgNO^ has no water of crystallization. 

How is the absence of chloride in iodide determined? 

What is the quantitative analysis given for AgNOj and dilute 
nitrate? 

How is the absence of foreign metallic impurities in AgNO.t 
determined ? 

Observe the strength of the test solutions of AgNOj, Ag,SO„ 
Ag. ammon. nit., and volnmetric sol. of AgNO,. 



OF PHARMACY. 

Of what is the chloride of gold and soda composed? 

A mixture of equal parts by weight of the two salts. 

For what is platinic chloride nsed? 

As a test solution (see U. 8. P.) for the presence of com-j 
pounds of K and NH„ 

What precautions should be exercised in asing platinum 
vesselB 1 
The metal is attacked by nitro-hydrochloric acid, or any 
substance liberating chlorine. They should not be heated 
with any metal or easity-reducible oxide, or with the alkalies 
and alkaline carbonates, and under certain conditions, alkaline 
phosphates. They should never be heated over an alcohol or 
coal fire i the metal when so heated becomes blackened and 
brittle. 



I 



Copper and Mercury. 
What similarity is there in the nomenolature of these 
elements ? 
The (ic) salta contain a single atom, cus CuO (cuprie) and 
HgCli (mercurjc chloride), while the term (oua) applies to 
compounds containing the greater proj>ortion of metal, as 
CujO {cuprotts oxide), (Hg);Ci, (mercuroris chloride). 

Name, give symbol, and show by chemical equation the 
manufacture of the salts of copper. 
Cupri Acetas, Cu(CjFIjO,)^,H50 :— Copper treated with 
(Verdigrii.) acetic acid, and the product purified by crys- 
tallization. (U. S. P., 1880.) 
Cupri Sulphas, CuS0.,5H,0 = 248.8 :— 
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F In copper salts, how may the following; imparities be detected ; 
where do they ooeur ? 
Alkaliea, Alkaline earths, Fe, Pb, Zn, and foreign impuri- 
ties in mdphate. 

What are the analytical resctiona of copper salts ? 

Bright metallic iron surfaces become coated with copper 
vhen dipped in acidulated solutions of Cu ; H,S ^ black 
ppt.; NH,HO — deep blue color ;KFerro-Cy. = a brown ppt. 



I, ^ve symbol, and show by chemical equation the 
manufacture of the salt of mercury. 

Hydrargyrum, Hg: With the exception of bromine, 
QuiotsiLer. jj jg [tjg qqI^ w^^i,] element at ordi- 
nary temperatures. The principal ore of mercury 
is the native sulphide, known as cinnabar. 



r 

^V.(Idso1.) Hydrargyrum Ammoniatuin,NHjHgCl^ 251.18 

" HgCl, + 2NH.H0 

MeraBric Water of 

Chloride. ADimonia. Cblorlde. Chlortdi 

( 16 ) Hydrargyri Chloridum Corrosivum, HgCl, 
270.54 :— 

, + Hg = HgSO, + SO, + 2H,0. 

Mereuric Sulphurous Water. 

Sulphate. Aetd. 



sol.) Hydrargyri Chloridum Mite, Hg^Cl, = 470.34 (oi 
HgCl = 235.17) :— 
3H^S0. + Hg = HgSOj + SO., + 2H,0. 




2NaCl + High heat = Hg,Cl, 4 

Sodium (SublimitlDn.l Mercuniui 

Chloride. ':Vi\iit\hft. 



EBSENTIAI^ OF PHABKACY. 

(12.8 ) Hydmrgyri Cyanidum, Hg(CN), = 251.76 ;— 

(HON), + HgO = Hg{CN), + H,0. 
HfdrDcraak Acid. Mercuric Oilde. Mercurls CTiulde. Wiil«r. 

(Insol.) Hydrargyri lodidum Rubrum, Hgl, =452.86:— 

HgClj + 2KI =^ Hgl^ + 2KC1. 
Mercuric PoUulum Mercuric PoUraium 
ChlDrlda. lodld*. loalde. OhlorldB 

(Insol.) Hydrargyri lodidum Flavum, HgJ, = 652.66 :— SoL i 
Hg-ous nitrate precipitated by Sol. KI (Hydrarg. 
lod. Viride, U. S. P., 1880). Protiodide of Hg. , 
Yellow (or Green) lod. of Mercury. 

(Inaol.) Hydrargyri Oxidura FJavum, HgO = 215,76 :— 

HgCI, + 9KH0 ^ HgO + 3KCI + H,0. 
MerDurlc Powsaium Mercuric FoUuium Water. 

Chloride. Hydrate. On Id a rniorWe 

(Insol.) Hydrargyri Osidura Rubrum, HgO = 215.76:— 



(Hg2NOs), + Heat 



SHgO 



4N0, + 



(Insol.) Hydrargyri Subsulphas FIavub, Hg(HgO),SO( = 

727.14; — By adding mercuric sulphate to boiling I 
water. 

(Inaol.) Hydrargyri Sulphidum Rubrum, HgS : — Fusing and J 
Hubliniing mercury and sulphur. (U. 8. P., 1880.) J 

Name the plasters contaimng mercury is metallic state. 

Emp. Hydrarg. (30 per cent.), Emp. Amm. cum. Hydrarg. 
(1.8 per cent.). 

Kame the ointments of mercury and its salts ? 

Uuguentum Hydrarg., Ung. Hydrarg. Amm., Ung. HyrJ 
drarg. Ox, Flav., Ung. Hydrarg. Ox. Rub., Ung, Hydiarj^V 

Nit. 

Hame the other official preparations of Heronry. 
Sydrarg. Cum Creta, M!iBsaliyi\vavg.,0\eft.\,\i\\\'S.'jA.'n«^J 



IKOH, XANOAHESE AND CHKOMItlM. 

iLiq. Hydrarg. Nit. (Hg,C]„ in Pil. Ant. Co. and Pil. Cath. 
Co. ; ^^I], in Donovan's solution). 

What is Termiiion? 

Composed largely of red sulphide of Hg. 

Besbakch Questions. 
Observe tlie pliysical properties of the (ic) and (oas) salts of 
mercury. 

Hote similarity in composition of yellow and red oxide. 

How are tlie following imparities detected in mercury salts, 
and where are they found T 

Pb, Sq, As, Sb, and other metals. 

Note, also, moisture and organic impurities in metallic mer- 
cury; ous in ic and ic in ous salts. 

What are the analytical reactions of mercury ? 

A piece of bright copper in a solution containing mercury 
is coated with that metal ; if the copper, with its adherent 
deposit, be washed, dried and heated in a glass tube, minute 
globules of mercury condense in the cold part of the tube ; 
■HaS^^a black precipitate. 



Iron. Manganese and Chromium. 

That peculiarity is there in the valence of these elements T 

They form two series of compounds designated respectively 

la and ic coiupouiKk ; in the former the atom is bivalent, as 

PeCl,, in the latter a double atom (Fe,) behaves as a hexi- 

it atom as in (Fet)Cl<. 
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Name, give symbol and show by chemical 
manufacture of the salts of iron. 


equation 


Ferrum Reductuni, Fe = 5.5,88 :— 




Fe,0, + 6H = 2Fe + 3a,0. 





(S. Sol.)* Ferri Carbonas Saccharatus : — 
FeSO, + 2NaHC0, = Nii,SO, + FeCO, + H,,0 + COp 



(V.Sol.) Ferri Chloridum, 
Fe, + 4HCI 



Fe.a«12H„0 = 

= (Feci.), 4 

.0 Ferrous 

Clilorldt, 



aHSO, — 3p6,Cls + N,0, 
NItrio Ferric Nitrogen 

Acid. Cbbride. SiaiSe. 



Water. ' 

Fe,(NH^),(SO.).,24H,0 



( 3 ) Ferri et Aramonii Sulphas 

IronAlu™. :^ 962.1:— 
Fe,3S0, + (NHi),SO. = F^{NH,),(SO,)i. 

F<-rrlc AinmoDLuiii Ammonlo-rerrlc 

Sulphite. SulphiU. SulpbBle. 

(S.Sol.) Ferri Hypopho8phis,Fe,(H,PO,). = 801.04;— 
C»(H,PO,), + FeSO, .= CaSO. + Fe[HiPO,)j. 



I 



( 40 ) Ferri Lactaa, Fe (C,HsO,).-3H,0 = 287.34 :— 

Fe, + 4HC,Hs03 = 2Fe(C3H50j), + H^. 
lioa. Lictic Acid. Ferraua Lxctale. Hydrogen. 

Ferri Oxidum Cum Magnesia (Araenie Antidote): Sol. 
Ferric Sul. 50 Gm., Mg. 10 Gm., Water q. s. 
CIdboI.) Ferri Osidum Hydratura, Fe,(HO), = 213.62 :—:i 
Fej(S0.1, + 6NH,H0 = Fej{HO)i + 3(NH(),804. 
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[ 1.8 ) Ferri Sulphas, FeS0.,7H,0 ^ 277.42 :— 

Fe, + SHjSO, = 2Fe.S0, + 4H. 

Iron. Sulphuric Ferraui Hydrogen. 

Acid. Eulphale. 

K(InsoI.) Ferri Valerianafl, Pe(CsH,0,), : — Double decompo- 
sition between ferric sulphate and sodium vale- 
rianate. 

^&iTe the official names of the scale salts of iron. 
I Ferri Citras, F. et Ammouii Citras, F. et Quiniio Citras, F. 
t StrychniiE Citras, F. et Aramonii Tartras, F, et Potass. 
:art., F. Phospliaa Solubilis, F. Pyrophoaphas Solubilis, F. et 
i^uin. Cit. Sokibilis. 

Jive a general formula for the preparation of the scale salts 
of iron. 

Ferric Hydrate is first made by precipitating a aolutioo of 
p'erric Sulphate with solution of Ammonia, washing the pre- 
Bcipitate, then adding prescribed proportions of the respective 
acids (tartaric or citric) or acid salt (acid potasaium tartrate), 
etc., evaporating to a syrupy consiatence and apreading on 
plates to dry (or scale). 

How are the citrates of iron and strychnine and iron and 

q^ninine made T 

The former is aa evaporated miicture of Citrate of Iron and 

. Ammonia nith. Citric Acid and Strychnine, the latter ia made 

I' by dissolving Quinine (alk.) in a mixture of ferric Citrate, 

Citric Acid, Ammonia Water, etc. ; evaporating and scaling. 

How is the pyrophosphate and phosphate made? 

In the former by mixing the aolution of Citrate of Iron and 
Pyrophoaphate of Sodium, in the latter the Cit. of Iron and 
Phosphate of Sodium evaporating, etc. 

Why are the alkaline salts nsedin these iron preparations 7 
To make them soluble; such double compounds of Iron are 
idUy dissolved and retcuned in eolution. 




* OF PHARMACY. 

What salts of iron are official not mentioned above ? 

Ferri Sulphas Essiccatus (Sulphnte heated lUl loss of 
weight ceases), Ferri lodidum Saccharatum. 

Ferri Sulphas Granulatus [Sulphate dissolved in acidu- 
lated (H30() water, the solution filtered and precipitated by 
Alcohol). 

Iron salts are contained in what other preparationi T 

Vinum Ferri Citratis, various Liquors and Syrups (which 
aee), Lactate, in Syr. Hypophosphitum cum Ferro (Corap. 
Syr. Hypophos. with Iron) ; FeSO,, in Maasa Ferri Carb. 
and Mist. Ferri. Co. ; Ferri Sulphas Exsiccatus, in Pil. Aloes 
et Ferri ; Fernini Reductuni, in Pil. Ferri lod. 

What are some of the synonyms of ferric oxide! 

Sesquioxide, Peroxide, and Red Oxide of Iron, Colcothar 
Rouge, Venetian Red, etc 

By what other name is the gnhsolphate of iron known T m 
Persulphate aud Basic Ferric Sulphate. ^M 

Give the analytical reactions for salts of iron. ■ 

Ferrous Sails with K Ferro-Cy =; a greenish white ppt. ; 
with K Ferri-Cy = blue ppt. (Turnhull's Blue). Ferric S(dU 
wilh Forro-Cy = blue ppt. {Prussian blue), Ferri-Cy^ no 
ppt., greenish brown colon With ic salts, only, K Sulphocya- 
nate produces a deep red color. 



I 



Research Questions. 
Observe the strength of the following test solutions of the 
U. 6, P. 
Ferric Chloride, Ferrous Sulphate and Ferric Ammonium 



How is the per cent, of nnoxidiied snlphate in coppi 
determined ? 
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n iron salts, how may the following impurities be detected, 

and where do they occur ? 
[ Zn, Cu, Alkalies aod NOj ; Fe (oua) in ie, and Fe (ic) m ou8. 
I Al. in Jron Alum, Iodine in Saecharaied Iodide of Iron. 



Vame, gfive symbol, and show by chemical equation the 
manufacture of the salts of manganese. 

(IdsoI.) Mangaiii Dioxidum, MiiO, ^ SG.72: Also known as 
I black oxide, is the chief ore of manganese. 

P .8 ) Mangaiii Sulphas, MnS0..4H,0 = 222.46. 

In what preparations are the manganese compounds usedi 

MdOj, used in making chlorine water, and in permanganate 
of potasaium. 

What is a prominent physical property of Uu salts 1 
Pinkish in color. 

In the sulphate, how may the Ibllowing impurities be de- 
tected! 

Zn, CI, Cu, Alkalies, and Mg. 

Name, give symbol, and show by chemical equation the manu- 
facture of official compounds of chromium. 
Acidum Chromicum, CrOj ^ 99.88 : — 



2KHS04 + H,a 

Potsatlum Water. 

Acid Sulpbite. 



Rebeabcb Questions. 

V may Ha80i be detected in chromic acid? 

t it the effect and danger of mixing the above with 
ozidizable bodies ? 




EasEirriALS op fhabuaot. 

Almninmn. 
Name, give symbol, and show by chemical equation the 
. maaafacture of the salts of altuninam. 

( 9 ) Alumen,K,Al,(SO,V24HjOz^ 946.46;— 



(IdboI.) Alumini Hydras, A1,C0H)b :- 155. 
K,A],(80,), 



h 3Na,CO, + 3H,0 = 

Sodium WiMr. 



AI,(HO), + K^, + 

llumlnam PoMwinni 
HjdrUa. Sulpbato. 



I- 3C0,. 

Carbon 
Moxlde. 



SNajSO, ■ 

( 1.2 ) Alumini Sulphas, AlXSOOjieH^O:— Aluminum hy- 
drate treated with sulphuric acid and crystallized. 
What is dried or burnt alum t 

Alumcn Exaiccatum is made by heating 100 Gm. of alum 
on a Hand-biith until reduced to 55 parta. 
What other compounds, besides the official alum, are termed 
alums? 

The officinal alum is known aa the Potassa-alum, but any 
double sulphate of a trivalent and a univalent radical with 
24 molecules of water of crystallization is considered an alum. 
We have, therefore, besides FotasBa-alum, Ammonia-alum; 
NH4.replacingtheuniva!entK,thus: Al,(NH.UBO,j424H,0. 
We have also double sulphates of Cr, Fe, Mn (replacing the 
Al), and an alkali metal, plus 24HiO. All tliese are termed 
alums. 
Give the analytical reactions of the aluminum compounds. 

Hydrates of K and Na produce white, gelatinous precipi- 
tates soluble in excess ; alkaline carbonates produce precipi- 



^Boi 



NON-METALLIO ELEMENTS. 127 

Jvtes, with evolutioji of CO, ; NH,OH produces a white pre- 
npiCate iusoliibk in excess. 

Research Questions. 
I alaminum salts, how may the following impuiities be 
detected? Where are they found? 

Alkalies, Fe, Pb, Zn ; SO^ m hydrate. 

More thiiD 5 per cent, of alkaliueeulphate, in sulphate. 

■ame, give symbol and method of preparation of the official 

salt of cerium, 
baol.) Ceril Osaks, Ce,(CAV9H,0 = 704.78 :-^Cerium 
chloride precipitated by oxalic acid. 

ReSEAHCH QtlEBTIOH. 

In cerinm salts, how may the following impurities be detected ; 
where do they occur? 
Al, Zd, COj, raetala. 



Kon-metallic Elements. 

-Chlorine, Bromine and Iodine. 
tw may chlorine be separated from HCl ? 

MnO, + 4HC1 = MnCl, + CI, + 2H,0. 
fuigiLDeN Hjdrocbloric Msoganesa Chlorlna. WaUr. 

DIoiida. Acid, Chloride. 

■Calx Chlorata ; Liq. Sodffi 



(Officinal preparations of CI 
Chlorata.) 

Give an extemporaneous method of preparing chlorine water. 
1. NaCl 60 grs., lead oxide (red) 350 gra. ; triturate and 
introduce into a bottle; add water, 5viij, and H,SO„ f3ij, 
and let stand. (PbSO, precipitates, while 01 and NaSO, are 
"n solution.) 
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2. KCIO,. 60 gre., is put into an 8-oz. bottle; add HCl, 

f3ij ; let stand till reaction ceases, and add water to make 
one pint. 

How does CI act as a bleacMng, deodorizing and dieiafectio^y 
agent "i 

As an indirect oxidizer by decomposing any water present; I 
the liberated nascent O acting energetically — 

H,0 + Cl, = 2HC1 + O. 

How may bromine be separated from its native combinationt 

It ia found as a magueBium or calcium bromide in thq 

mother liquors (" bittern "), separated as follows: — 



- 4HC1 + MnO, : 

or, MgBr, + 



= MgCl, + MdC:, h 
CI = MgCl, + 



What are the physical properties of bionune ? 

_It ia a dark-browu liquid, volatile, giving off brown f 
wbich are disagreeable in odor and irritating to the muooi 
suHaces. 

How ia iodine separated from its natiTe combination 1 

Crude Nvl is decomposed by MnO, and H,SO, and sub- 
limed. 

State the physical properties of iodine 

Scaly, volatile substance, of acrid odor and taste, havinjf J 
metallic lustre; its fumes violet colored, very sparingly solublej 
in H,0. 

(Official preparations of Iodine : — Tr ; Liq. lod. Co. ; Ung.l 
lod. ; Tinctura lodi ; Syr. Ac. Hydriodici.) 

Reseaiich Question. 
Oive an account of the preparation and use of the volumetx 
solution of iodine. 
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Elementaey Gabeb {H,N, 0,C1). 
What are the elementary g&aea, and ^ve their physical 
properties ? 

Hydrogen, Oxygen and Nitrogen are colorless, odorless and 
taateleea. Chloriae la a yellowisb -green gas, of suffocating 

Into what official compound do these elements enter T 

See Inorganic Acids, etc. 

What preparations of sulphnr are official ? 

(Insol.) Sulphur Sublimatum: BysublimingcrudeBuiphur. 
CInso!.) Sulphur Lotum : By waahiug sublimed sulphur. 
Clnsol.) Sulphur Prsecipitatum :~ 

3CaO + 6S = SCaS, + CaS,0,. 
CBlclum Solphur. Calcium Calcium 

Oilde. Dliulpblda. TUlosulphste. 

9CbS, + CaSjO, + 6HC1 = 3CaCl, + 8S -f- 3H,U. 
Odd am Calcium H;drocbloric OLlcium Sulpliur. WMar. 

Dlnlphlde. ThtuiiilphiM. Ai^id. CfaloridB. 

(Insol.) SuIphuiiB lodidum : By treating iodine with sul- 

■ phnr. 

^H Unguentum Sulphuris ; 30 parts of sublimed aul- 

^^^ phur mixed with 70 parts of benzoinated lard. 

^^^^H Unguentum Sulphuris Alkalinum : 20 parts of 

^^^^^^B washed sulphur, 10 parts of carb. pot, 5 parts 

^^^^^^P water, and 65 part^ of benzoinated lard (U. S. P., 

^m (Insol.) Carbonei Disulphidum, Cs, = 76.93 : — Sulphur va- 
^H por passed over red-hut charcoal. 

^1 Acidura Hydroaulphuric-um (Sulphuretted Hydro- 

^M gen): Ferrous sulphide acted upon by diluted 

BP Bulphuric acid. (In Test solution.) 

'What preparations of phosphoms are official ? 

Phosphorus : Pbusplioric acid deoxidized with carbon. 



I 
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Oleum Pliosphoratum : 1 per cent, of phosphorus dissolved 
in almond oil. AJao Hpirit and Elixir. 

Pilul* Phosphori : y^^ gr. (.006 Gra.) of phosphorus con- 
tained in each pill. 
What preparations of carbon are official ? 

Carbo Aiiimalis: Bones carbonized, air excluded during 
carbonization (" burning "J. 

Carbo Aniiimlis Purifjcatus: Auimal charcoal purified by 
digesting with a mixture of HC'l aud water, etc. 

Carbo Ligni : Woud carbonized as ab()ve. 

Carbonei Disiilpliidum : See preparations of Sulphur, 
In making purified animal charcoal, what efi'ect has HC11 

It dissolves oiit the calcium salts. 
By what other names is animal charcoal known 1 

Ivory black or bone black. 
What use has this substance in pharmacy ? 

It deprives certain kinds of solutions of color (see ■ 
ization). 
What preparations of boron are official T 

Aciduni Boricum, HjBOj: Natural product purified. 
(16 ) Sodii Boras : See prei>aration8 of Soda. 

Bom I. 

How may boric acid be produced artificially^ 

By decomposing Borax with HCl, thus — 

N%K.O,. 10ir,0 + HCl = NaCl + 4H,B0, + 5H,0. 
Oive the analytical test for boric acid 1 

Alcohol ttame turns green with boric acid ; Turmer 
paper, brown. 
What preparations of silicon (or silicinm) are official ? 

Liquor Sodii Silicalis. Na.SiO:, (soluble glass) : Silica fiiaed 
with dried sodium carbuiiate and the product dissolved. 
By what other name is silica known ! 

Silicic Oxide, SiO,. 




tNOBQAHIC ACnie. 

Inoi^anic Acids, 

1. Strono Acids, 
Same, give symbol, and show by chemical eijnatioit how the 
inorganic acids are made. 

Acidum Hydmchloricimi, HCl = 36.37 : — 

Bl.Spor tenUlhy weigU) abaol. aotd. 
2Naa + H^0( = HCI + NiiCl + NaHSO,, 



Bodium Sulphuric Hrdrochloric Sodium 
Chloride. Acid. AM. Cl.lorlde. 


Acid SodluK) 
SulpbBte. 


NaCl + NaHSO. = HCI + 

Sodium Auid Sodiiitu Hjdrocliloric 
Chloride. SulphMB. Acid, 


Na^O.. 

Sodium 
Sulphate. 


Addum Nitricum, HNO, = 62.89 :— 




6« per cenL (bj. weight) absol. acid. 
NaNO, + H.^0, = NaHSO. + 
Sodium Sulphuric Acid Sodium 
Kltrala. Acid. Sulphate. 


HNO,. 

ffitric 


Acidum Nitrohydroehloricum :— 

J^P»^H««-}lhyvolm«e). 
HNO, 4- 3HC1 = NOCI + CI, 
Nilfle Acid Hydrochloric Nltro,.l Clilorin 
Acid. Chloride. 


+ aH,a 



Acidum Sulphuricum, H^O, :^ 97.82 :— 

92.a per cent. «bT weight) absol. acid. 

2S0,» + NjO. = 2S0a + N^,j 

Bulphuroua Nitromn Sulphurio Nltrora 

Oiida. Tetroilde Oxide. Dio^e 

then 

N'A + Oi = N,0, ; 
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Acidum Sulphuricum Dilutum : HsSO. and H5O uiixed- 

10 pet cent, (by weight) abaol. acid. 

Acidum Phosphoricuni Dilutum : HjPOi and H;0 mixed. 

lu per CBDt. Ibr wcisht) abagl. acid. 

H&me the common impuritiM ia some of the inorganic sub- 
Btftncea. 

1. Sulphur Prfficipitatum : — Metallic Impurities, ArHenic, 
Acid, Alkalies, Soluble Impurities, Selenium. 

2. Bismuthi SubcarbonaB: — Lead, Copper, Chloride, Sul- 
phate, Silver, Alkalies, Ammonia, Nitrates, Arsenic. 

3. Hydrargyri Chloriduni Mite :~Mercuric Chloride, Sol- ' 
uble Impuritiea, Ammoniated Mercury. 

. Potassii Bromidum : — Potassium Carbonate, Sodium, 
Bromate, Iodine, Calcium, Barium, Sulphate, Iron. 

5. Potassii Bitartraa : — Chlorides, Sulphates, Copper, Lead, 
Iron, Calcium, Ammonium Salts, Acidity. 

6. Calcii Hypophosphitum ; — Phosphate, Sulphate, Arsenic, 
Magnesium. 

. Acidum Hydrochloricum : — Copper, Non-volatile Im- 
purities, Arsenic. 

This list may be extended by the pupil, and the (V. S.) 
Volumetric Solutions aud {T. 8.) Test Solutions of the Phar- 
nacopceia, used In testing for these impurities, should be 
studied ; such as : — 

Volvmeb^ Solutiong. — Silver Nitrate, Sodium Hyposulphite, 
Sulphuric Acid, Potassium Hydrate, Bromine, Fehling's So- 
lution, Iodine, Potassium Permanganate, Oxalic Acid, Sodium 
■Hydrate. 

Tat (Sb^wWons.— Chlorine Water, Ammonium Sulphide, 
Itarcfa, Silver Nitrate, Barium Nitrate, Indigo, Stannous 
OhIoride, Sodium Hydrate, Ammonium Oxalate, Barium 
'Chloride, Potassium Iodide, Ammoniuiti Chloride, Ammonium 
Oarbonate, Potassium Hydrate, Calcium Hydrate. 




5§ = 



if infill iM h 



*aog I 




IJI'l 



J5Q Is 



II' § lillfl Illliili-El 1.1111 



eSSGSTIALS OP rHARMACV. 



SO PS "So 
M rf-5 = S-o- 
. .9 o'^ ■ - " 

11 



N' 






■•§1. 



Ill 5 
Jsj I 
.Sal i^ 

Q s g - 
.s.e 0- 

«rg - 

■Eg? 






1 






gSg^ 



jo i 



illlll'Uj I i |||il|ll|.s-l| 



5 J 






gB5jS|aj3 



|||jt|l||fllll 




S* ?llir allies 

8 6 i? -^TS oS -.-.^S^fi 



5|i| 1 l|i| Hill 2 III 



2"ll 



Hi 



1 1 ^^ 
i« I 

ill is 



if I If ^ 
III 



7l 



MlMtUMlJMI kirn 




I m 



imipliii 



ali3|Vil| 



-si '6 

1 1 Its 



t! si- 
ll lla 

it ^Jl 



■3 

I 



1 1 Is ,|o : 






rt|i||iiiiPilliltfflliii 




ESSENTIALS Of PHABMACY. 



1 "i illllflJll 1^1 111 I- I 



1^3 



.il*i=|l:S|i 



lil I3l= 



,8 81.-, 



"3 -I 



1i" fl 






i^r J 






J ^11 1 11111=3 III in III Is. I II 



N ||lg|i}l|i 



J 1^1 el J Ij 




OKOABIC COMPOUNDS. 



Organic Compounds.* 
What are organic compoirndB ? 

Any compound containing carbon is an organic ( 
whether it be a constituent of the animiil or vegetable body 
or not Practically all carbon compounds are organic com- 
pounds, and all the so-called organic compounds are carbon 
compounds. 

How may carbon unite with other elements and with itself? 
If we combine carbon with hydrogen, for example, and 
form a saturated molecule, this combination may be repre- 
sented graphically as follows: — 



H 



n-L: 



H =; Methane (Marsh Gas). 



In all hydrocarbons, molecules containing more than one 
carbon atom, all of the carbon atoms present must be united 
to each other into a continuous chain or ring. The chain 
may be " straight " or " forked." As examples of " straight " 
chain : — 

H H 

H— i— C— H = 



:=C,He, Ethane o 



H 



• For a IrefttiaG upon " New Eemedies" aud synthptie products of the 
Okrbon campoanil)i the student is rerFired tn moiiographa by Dr. David 
oema, "Notes on thn Newer Kemeiliea," Helbing's "Materia Medica."' 
UdBqnibb's "Ephemerii" (vol, iv., No. 1). 



EeSESTULS OF PBABXACY. 

H H H 
H— C— C— C— H = CjHj, Propane. 

Ui 

An example uf " forked " chaiE may be seen in Ainylene 
Hydrate, see below. 

Explain how the radicals methyl and ethyl may be demed 
from methane and ethane. 
By removing one atom i)f' H from each molecule respect- 
ively. This would leave radieaU graphically represented 
follows ;^ 

H H H 

H— C— ^CH„ Methyl H— C—C— ^ C,Hi, Ethyl. 

i u 

Explain how methyl ether and ethyl ether may be derived 

&om the preceding. 
All simple ethers are oxides of hydrocarbon radicals, the 
oxygen replacing its equivalent of H, example :— 

CHa— O— CH,. CHs— 0— C,Hs. 

Methyl Elher. EtbJ] Et1>er. 

What IB an eater T 

Esters are ethereal salts, formed when hydrocarbon fsdiGS 
unite witli acids, as when ethyl (C,Hs) unites with NOj, form*^ 
ing nitrite of ethyl, tlie ethereal ingredient in sweet spirits of T 
nitre. The formula for this may be graphically repreaented'] 



I 




H H 

■0— i_NO,= 



C,HiNO„ Nitrite of Ethyl 



u a 
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IVbat ii understood by an alcohol in organic chemiBtry? 

Tha^e are hydrocarbons iu which OH (hydrosyl) is subKti- 
I tuted for H. Graphically represented thus ; — 



H— C— OH-.CH.OH, Methyl Alcohol. 

H 
H H 

I I 
H— C-C— OH = C,HlOH. Ethyl Ccommon) Alcohol. 

H H 
(All Primary Aktihok have the general formula CaHi„^i 
r CH,OH ; that is, they all contain the group CH.OH ; n aig- 
nifiea any number.) 
What are aldehyds ^ 
^^ When primary alcuhols (or glycols,* etc.) are partially 
^Loxidized they become dehydroge Dated. The name aldehyd is 
^^Heiived from syllables beginning the words altxihol and dehyd- 
^^KKigenated. Oxidation of a primary alcohol may be repre- 
^^Kuted thus; — 
■ CH.CH,OH.l i,,j, I CH.COH. . 

^B^ Bthfl Alcohol, i -' ( Aceilc Aiaehfd. 

What is paraldehyde 

It is a polymeric form of Ethylic Acetic Aldehyde, 
C,H.O. Now official. 
L What are organic acids? 

By completely oxidizing an alcohol or an aldehyd an 
H H 

dd is formed, aa H— C— COOH = CH,CO0H, Acetic Acid. 




u 



bydroxyl groapa (dihydric alooholal- 
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They all contaiD hydroxy] (OH) and carboxyl (CX3). 80, 
when the combinatiim COOH meets the eye in organic chem- 
ical formula an acid la at once recognized. The simplest 
organic acid of the hydrocarbon series is Formic Acid, rep- 
resented as follows : — 

H — C = or HCOOH 

in 

Whst are meroaptans ? 

They are compounds analogous to alcohols in structure, but 
contain SH inatead of OH — hydrosulphidea of hydrocarbon 
radicals. 
What are ketones ? ' 

They are carbon radicals uijited by Carbonyl (CO), As, , 
OH, — CO — CHii ^ Acetone, the simplest Ketone. 
Wliat is meant by the ring method of representing organic 
oomponndB T 

In representing Beniene (sometimes called Benzol) we easily I 
illustrate a " Carbon ring." Benzene is represented as f 
lows: — 



Wh 



H C H 



In this case the Carbon unites with itself, furnishing first a 
second bonds alternately, which with the H, tbrming i 
fourth bond, makes a saturated molecule. This very fitmilii 
well known to cbemi^ that it is frec^uen^ 



OBQABIO OOKFOUNDS. 



i follows : I I , and comb i nations with it, as, for 



V 


A*: 


le, dibrom benzene is represented a 


B 1 f , which is 


me as— 


V 


O-Br 








L H— 0-H 




1 \.^ 





I 



[ What nibstitiition prodacts of benzene are of importance? 

Nitrobenzene, Nitrobenzol (Oil of Myrbane), which may 
I be represented thus : — 

A— NH,orC.HfiNO,. 
V 
Aniline is another substitution product of benzene which 
jay be thus represented : — 

A— NH.orCaH^H,. 
V 

Acetanilid ih probably a little more complicated, but still 
\ may be regarded as a sulwtitution product of benzene, repre- 



A_ 



■NH(CH,,CO) or CHjNHCHsO = 134.73, 

It is official in U. S. P., 1890. 



\ amted thus : — | | 
V 
VPhenyla4%tamide,Acetaualid. 

r Ulastrate by graphic formula the relation between oarbolio 
acid and benzene. 
If we Huk-'litute for one of the H atoms of a benzene mole- 
(hydrosyl) we obtain Carbolic Acid or Phenol 
unylic Alcohol), thup :^ 



— OHorC3.0H- 



Wliat ii meant by the terms ortho, meta and para nsed in I 
naming organic componndB? 
lu urder to explain these terms we will take a 



and number (from 1 to 6 



e act upon benzene, for example, with Bi 



the bonds thus: — | | . If now? 
V 

to form thftfl 



-ff', 



familiar compound, dibrom benzene, represented by | 

V 

will be seen that the bromine ia pla<'ed in contiguous bond! 
this represents the ortko variety. The charaeteristic, then, of| 
ortho compounds is that the atoms of the replacing elemen 
occupy contiguous potiitious. If instead of occupying I 
first and second position the Bromine occupies the first a 

third position or alternate arrangement, thus : | |_^^, 



a mrf« compound, 
posittona occupied, thus 



V 
If, fiirtber, we have the first and fourth] 

A 



V 



have a para variety <^J 



Di brom benzene. We have thus described graphically Ort 
di brom-benzene, Meta di brom-benzene and Para di broRl- ' 
benzene, all having the same amount of bromine and other 
elemente, but diifering in structure and, strange to say, phys- 
ical properties. In similar manner all the di substitutions aSij 
benzene exist in three modifications, 
What ii resorcin ? 

It is a bydroxyphenol (C^iCOH),), Hcsorcinum, 
dioxybenzol.— U. S. P., 1890. 



say, phya- 
itutions oSf^^ 

mm, Met^H 
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Vame and give tlie chemical farmula of some of the new 
medicinal organic chemicals belonging to the carbon 
componnds. 



Cbloralatnldi. 



I 



qihyl-bnimlde- 



Ctesolsallijlale | 
Oir-qninaspptat j 
Bodlo Iheobtomlii ) 
BSlicylBte / 
Uonabrometbaue. 



^^^Ddopyrlne 

KtieUuMtliie. I 



Uethylene Chio-; 
Orexlne hydro-. 



BiDe, phenozoDe, 

Dlthymol-diiodlde - 
Wianyl beniMnilde 

Beil»Ul inisiBcnl 
Naphtalnl 



-'{ 



ilLyl-ftPetanUid .' 

Uethfl- pyrocHteclil]] 
Melhyl - phenyl - ke - 

imonliini icithj-' 

_l-BulpliDaate 

Tetre-lod-pjrrol- 

Mono-lodn-antlpyrln ^ 

PaTB-methozy- 



co- 



(,if ' >C.H,(OI)C-C(IO)H,C.<gg'' 

C.rf, NH CU C.H. '■ 

■ ,H.(0( H,) ftro C.H. 



Ijl ft(lH(0\H 
],<.HNH 
■1, ru LH.Ll 

C.H.Br.^ 

c.H,— oba^ 

SOCH,.0ONHr 
C.H , . NJCH,ycOCHa. 

CHj.CO.C.H.. 






ORiolliie - bydro 

pbloride- — J 

Fara-acet phenetld- 
iae ar parH-ethozy- •' 
acettumld 



Dl-etbylene-cUaniliie 
Benzoic sulpblnlde.- 



(C.H.I).N< 

N(( 
C,H.,(OCH,).> 
CH,.(OCH,). 



CH,.N. 

' N CH.C.H,HCT. 

^•"'<Krf.c5cH,. 

,H.<™>C,E.. 
C,H.<§g >NH. 




I 



How may the org^anic componnda be classified for phanoa- 

centical Btudyl 

They niiiy be classified as Hydrocarbons, Carbohyd rates, 
:tc., as foUowB :— 

Natural Hydkocakbons : Beiizin, Petrolatum, 

Derivatives of the Paraffin Series of Hydrocaj 
B0N8, C„H„+,. 

Derivatives of Methane, CH^ : Chloroform, loiioform. 

Derivatives of Ethane, CH, : Alcohol, Ether, Acetic Ethw^ 
Nitrous Ether, Tartaric Acid, Chloral, Oxalic Acid. 

Derivatives of Propane, CsHg: Glycerin, Lactic Acid, Citr 
Acid. 

Derivatives of Pentane, CjH„: Amyl Nitrite, ValeriaDn 
Acid. 

Acids of Acrylie Add Series, C„H2„_jO, : Oleic Acid, 

Benzene Series, C„Hjj_8: Pheniil, Benzoic Acid, 
cylic Acid, Gallic Acid, Tannic Acid, Thymol, Bcdm 
Camphor. 

NATURAL HYDROCARBONS. 
What natural product is composed mainly of e 
hydrocarbons ? 

Petroleum, composed of varioue hydrocarbons having i 

ferent boiling points, from the lowest, which is gaseous i 

ordinary temperatures, to the sixteenth iti the series, whica 

boih only at about 280° C. ; Rhi^Vene Va a uuxture of ttu 




I 



^^^^^ orga: 

H lighter and more volatile, and Paraffin a mixture of the 
r heavier and least fusible. 

What iB benzin of the U. S. P. ? 

Benzinum (pentane C'sHu, hexane CsH,,). It ia a purified 
distillate from Petroleum, known also as Petroleum spirit. 
A very volatile liquid ; boiling point 50° to 60° C. (122° to 
140° F.). 8p. gr. from 0.670 to 0.675. (Benzene or Benzol 
ia quite a different fluid. See Index.) 
What is petrolatum f 

It is a soft, unctuous substance, recognized as an ointment 
of paraffin, known in commerce under various fanciful names; 
is really a semi-solid paraffin, obtained by purifying the less 
volatile portions of petroleum. 

In the U. S. P., 1890 three varieties are recognized as 
fbllowa : — 

Petrolatum Liquidum. 

Petrolatum Molle (Soft Petrolatum). 

Petrolatum Spissna (Hard Petrolatum). 

Note.— In the IT. S. P.. 1890 the following hydroearboiis 
have been recognized : — 

Naphtalinum, Naphtalin, C„,Hb — 127.7: — A hydrocar- 
bon from coal tar in colorless shining lamillic. 

Naphtol, Beta-Naphtol, C„H,OH ^ 143.66 :— A phenol 
oocnrring in coal tar, but usually prepared artificially from 
Ifaphtalin, in colorless or buff-colored crystals. 



I DERIVATIVES OF THE PARAFFIN SERIES OF 
HYDROCARBONS, C„H,„^,. 

DEEIVATIVEB OF METHANE, CHi. 

(200) Chloroform (boils at fi0°-61°C.;8p.gr. at 15°C. 
1.490), CHCl, (Methane with three Cl's substituted for three 
"i'a). 
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Name two varieties of chloroform. 

{Purified and commercial chloroform (Chlor. Puriiicatiim 
and Chlor, Venale). In U. 8. P., 1890 only the pure article : 
is recognized undev the name Chloroformum. 
How ia chlorofonn made 1 

It ia made by acting upon alcohol by means of chlorinated 
lime, which, yielding chlorine, produces, in the first step of 
the process, aldehyde (CH.COH), and chloral (CC!,COH) in 
the second step. The chloral thus produced is acted upon by 
calcium hydrate, according to the following equation : — 
aCCIjCOH + Ca(HO)j = (CHan)i + (HC00)2Cil 



um'^H 

ioleS 



How is commercial chloroform purified f 

By treating with H,SO., which destroys (blackens) the 
organic impurities, the chloroform separating into a distinct 
layer; the chloroformic layer is removed, neutralized by 
Na,COs, mixed with alcohol (a preservative), and redistilled 
from lime to separate watflr. 
What are the official preparations of chloroform ? 

Aqua, Emula., Liniment., ISpirit. 

(Insol. ?) Iodoform, (:HIj (Methane with three I's substl-^ 
tuted for three H'b). 
How is iodoform made, and what are its physical propertieit 

It is formed by the action of KiCOj or NaOH in water on 
alcohol, with iodine. It is a crystalline solid, of yellow color 
and saffron-like odor ; it contains 96.7 per cent, of iodine. 

What is the official name of artificial oil of wintet^reen T 

Methyl yalicylns, CHiCHjO,. 
What is methyl alcohol ? Give its properties, and the 
under which it is known in market. 

It is the hydrate nf methyl. CH,OH, obtained by 
destructive distillaticu of wood ; it ia known as loood 
pyroxylic gp'ir'd or imod naphtha. It is a solvent similsr 



I 

i 

I 
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alcohol ; poiaoDotis, mflainmable, dieagreeable odor : used in 
making vamighes, etc. 
What is methylated spirits T 

A mixture of 90 per cent, of ethyl alcohol with methyl 
slcohol. 

DEBIVATIVES OP ETHANE, CjHs. 

Alcohol (boils at 78° C, ; sp. gr. .820), CH^OH (Ethane 
with OH substituted for H). 

Wliat tests are applied to alcohol to insure its purity and to 
detect any foreign substances present ? 

The Pharmacopceia prei^cribcs that : — 

Alcoliol should not affect the color of blue vr red litmus 
paper previously moistened with water. 

If 50 Ce. of Alcohol be evaporated in a clean glass vessel, 
no color or weighable residue ghould remain. 

On allowing Alcohol, mixed with one-third of its volume 
of water, to evaporate spontaneou a ly from clean blotting-paper 
«aturated with it, no odor of fiisel oil or other foreign odor 
^ould became manifest. 

If 10 Co. of Alcohol be mLned in a teat-tube with 5 Cc. of 
potaaaium hydrate T. S., the liquid should not at once be- 
eome dark-colored (absence of aldeht/de, methyl aleoliol, or oak 
■tannin). 

If 20 Cc. of Alcohol be shaken in a clean glass-stoppered 
vial with 1 Cc. of silver nitrate T. 8,, the mixture should not 
'become more than faintly opalescent, or acquire more than a 
~ int brownish tint when standing during six hours in diffused 
daylight (limit of organic impwities, amylie alcohol, etc). 

Note. — It may be stated, in a general way, that the testa 
ipplied by the U. S. P. ascertain the ahsenoe of impurity ; in 
Kher words, if the substances under examination respond to 
he testa — proving the afi^e/we of suspected impurity — the arti- 
3e oorreaponds to the standard of medicinal purity of our 

;ional standard. 
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How is ethylic alcohol obtained, and b; what other name is 
it known? 
Obtained by diatillation of fermented glucose (the lat 
obtaioed from starch), by the following reaction : — 
C,H,„0, 

Qlucoie. Mt.t 

Fermentation. (See Index,') 
From what substances is the starch ninally obtained 
making alcohol 1 
Corn, rye, potatoes, elc. 

How are these substances converted into glucose? 

They are viaahed; and oa the addition of malt, by tbe 
fluenceof its duiMaicat a proper temperature, the starch is 
converted first into ■ma.Uoae, then into glucose. 

Kame the various crude alcohols and give their source. 

WhUkeij, from corn, etc., above mentioned; Brandy, 
tilled from wine; Jium, distilled from fermented mola 
Qin, spirit distilled with juniper berries. 
What aromatic substances are contained in these cmde alco- 
hols? 

Whiskey contains amyl alcohol (fusel oil), oenantliic ether, 
etc. ; Brandy, cenanthic, propylic ethers, etc. ; Rum, butyric 
acid, etc. 
How may alcohol be purified or deodorized 

By the use of itnimal cluircoal, wiiich absorbs most of thi 
fusel oil ; sometimes distilled with certain chemicals whii 
destroy these foreign odora (Alcohol Deodoratum), 
What is absolute alcohol ? 

Alcohol freed from water by treatment with lime, chloride 
of calcium, or some salt having a great affinity for water. 

qgie'Ml: Alcohol Dilutum (sp. gr. 0.936 ; Al. 50, Aq. Deal. 
50). A liquid composed of about 41 per ceut. by weight 
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t 48.6 per cent, by vol.) of absol. ethyl alcohol, aiid 59 
( percent, by weight' of water. (Ku!es for dilutioD, sec page iJ9.) 

Ethkr Cboila at 37° C. ; sp. gr. .725 to .728), (aH,),0 
(two Ethanes with O substituted for H in each). 
How ie Ether made ? 

A mixture of H,804 and alcohol is maintained at a tem- 
peratura of 1S0''-IZ7.7° C. in a retort, into which flows a 
alow but constant stream of alcohol ; the distillate (composed 
of crude ether, acid, alcohol, etc.) is shaken with milk of lime 
and water. Upon standing, the ether (purified from HjSOi 
and alcohol) rises to the surface. The decanted ether, trfeated 
with calcium chloride (to remove water) and redistilled, con- 
stitutes the eetker of the XJ. 8. P. 

Explain the above reaction. 

CjHjOH + H,.SO, = CjH^HSO, + Hfi. 
Alcubol. Sulphuric Acid. EthyUulphuilc VUar. 

C,HsHSO. + C^HsHO = (C5H5)50 + HjBO.. 
ElhiUulpliuric Alcohol. Etlier. Sulphuric AoU. 

Aeia. 

What is the danger in handling ether 1 

Unlike chloroform, it is very iufliimmable ; danger is, there- 
fore, to be apprehended from fire. The container should 
k always be held at a distance from any fiame. 

I What preparations of ether are official? and Btate the per- 
centage of their conEtitnents. 
Spiritus ^theris (Ether 32.5 Co., Alcohol 67.5 Cc.) ; Bpiritns 
iEtheris Compositus (Hoffmann's Anodyne), (Ether 32.5 Cc, 
Ucohol 65, Ethereal Oil 2.5 Cc). 



s difference beiug 




liat iB a compound ether or an ester? 

A substance resembling a chemical salt, t 
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by a mftal, biH^^f 



that the hydrogen of tiie acid ia not replared by a 
by an organic radical, as in Acetic Ether, etc. 
What is ethereal oil 1 

Ethereal Oil (heavy oil of wine) ia produced when alcohol 
ia treated with HjSO. at a temperature between ISO^-ISZ^C. 
The purified product is mixed with an equal volume of 
stronger ether, which constitutes the Oleum ^'Ethenum of the 
U. S. P. (It is a salt of Ethyl, Sulphuric and Sulphurous 
Bcida, used in Sp. ether, comp.) 

AoETio Ethek [boils at 76° C; sp. gr. 893-895] CH 
COOCHq (Ethane with acetic acid radical substituted f 
H) or acetic acid, the basic 11 ui' which is replaced by etliyl, ' 
What is the ofiicial and chemical name of acetic etherT 

jEther Aceticus, Acetate of Ethyl. (CHiOOOCiHe). 
How is acetic ether made ? 

By decomposing acetate of sodium by means of H^O, i 
the presence of alcohol. 

Nitrous Ether [Boils at 63° C. ; ap. gr. 82.3-825] C,H 
NO] (Ethane with nitrous acid radical substituted for H). 

How is nitrous ether made f 

By decomposing alcohol by means of sodium nitrite a 
sulphuric acid, liberating nitrous acid, which, in turn, 
upon alcohol according to the following equation ;— 

G1H5OH + HNOj = CijHsNOi + HiO. 
Alcohol, Nitrous -icld. Elbyl Nttrito. W«Wr. 

What is sweet spirits of nitre (spiritua eetheris nitroai) 1 

It ia an alcoholic solution of nitrite of ethyl, yielding eleve^ 
times its volume of NO [sp. gr. 836-842 ; boils at 66" C.]. 

Tartaric Acid (CHOHCOOH), (Ethane with 20H » 
atituted for 2H and 2CO0H for 2H) Acidum Tartarioi^ 

Dihydroxy succinic acid. 
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What is the louroe of tartaric acidt 

Formed in grapes, tamarinds and other fruits, and prepared 
commercially from argoh, or impure acid potassium tartrate, 
deposited from grape juice during fermentation into wine. 
Hov is it made from argols % 

By firnt purifying the argols (recrystallizing) and con- 
verting the cream of tartar into a calcium salt by means of 
CaCOs and CaCl„ decomposing the resulting Ca. tartrate with 
diluted HsSO, and allowing the filtered solution to crystallize 

Acetic Acid, CH,C00H (Ethane with O substituted for 
2H and OH tor another Hj, Composed of 36 per cent, of 
absolute acid, 
How 18 acetic acid made T 

Acetic acid ia made by distilling vinegar, which is made by 
oxidation of dilute alcoholic liquids, such as cider and wine. 
It is also made very largely by subjecting oak wood in small 
billets to the process of dry distillation, the heat being so 
regulated as not to char the fiber and produce empyreumatic 
products. 

Hov is the strongest acid designated, and what are its 
properties ? 

Glacial acetic acid (Acidura Aceticum Glaciale). At or 
below \b° C. a crystalline solid. It Is a colorless, pungent 
liquid, attracting moisture from the air. Should be kept iu 
well-stoppered bottle^. 

Off. Prep. Acidum Aceticum Dilutum. (6 per cent.). 

Chloral, CC1,CH(0H), (Ethane, with 3C1 substituted for 
3H. and 20H for 2H). 
What is the official sjmonym of chloral, and how is it made % 

Hydrate of Chloral ia made by passing dry chlorine gas 

CODgh absolute alcohol until no more is absorbed. The 
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alcohol is thus converted into aldeliyd and HCI, and, finally, 
the aldehyd into chloral, according to the following eqiifc 
tion r — 

CHsCOH + 3C]j = CCIiCOH + 3Ha 



1>1^_ 

arj 

ites 

1 



The chloral is hydrated by mixing it with the necessary 

amount of water ; then, purified and crystallized, it constitutes 
the officinal product of the following composition : — 
CCI.COHH1O - COJCb + H5O - 164.97. 

Oxalic Acio, (COOH), (Ethane with 20 suhstituted i 
4H, and 20H for 2H) ^ C,H,0. + 2H,0 = 125.7. 
In what preparations of the pharmacopceia is this found i 

Volumetric solution of oxalic acid. 
What salts of oxalic acid are official? 

Ammonii Oxalas fin test solution four per cent.), Cerii 
Oxalas. 
How is oxalic acid made? 

It ia made by acting upon sugar, starch, cellulin with HNOj, 
by the aid of heat. It ia made on a large scale by heating 
sawdust with caustic soda, etc. 

What is salts of lemon, and why should it be handled with 
care? 

Salts of lemon is the common name for oxalate of potas- 
Hium, used as a bleaching agent and for removing iron stains. 
Its name and appearance (like Epsom salt^) at once show 
why it should be handled carefully, as a poison. ^H 

DERIVATIVES OF PROPASE, C,Hy ^| 

Glycerine, CHiCOH}^ (Propane with 30H aubatitated 
for 8H). 
From what is glycerine obtained ? 

It is obtained from fats as a by-groauct of saponlficatii 
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ind by the deeompoaitiou of fats and oil with pressure and 
iaperheated steam, (See Oleic Acid.) 

liat official preparations contain glycerine? 
Glyceritiiiii Acid, Carhol., Gly. Ac. Tannic!, Gly. Amyli, 
Bly. Boroglycerini, Gly. Hydrastis, and Gly. Vitelli. 
Lactic Acid (sp. gr. 1.212), CH,OH(COOH) (Hydroxy- 
rpropioEic acid). 

How is lactic acid made 1 

It is made from sour milk, cheese, and other animal sub- 
stances, but preferably by treating cane sugar with HjSOj, so 
as to convert it into invert sugar. Solution of caustic soda is 
then added, and heated until the absence of sugar is shown 
hy Fehling's solution. The lactic acid formed ia freed from 
Boda by the addition of H,SO„ the two latter crystallizing out 
as sulphate of sodium, .aided by the addition of alcohol. 
Lactate of ziiic is now formed by tbe addition of Zn Carb. to 
the crude acid ; the zinc salt is finally decomposed by HaSO,, 

Off. Prep. Syr. CalciiLactophosphatis, 

Citric Acid, C,H.0HCCO0H),. (Propane with OH sub- 
stituted for H and 3CO0H for 3H.) 

What is the source of citric acidT 

It occurs in the juice of lemons, gooseberries, currants, etc. 

How ia it obtained? 

By allowing the juice to undergo an incipient fermentation, 
.liitering and neutralizing by means of powdered chalk and 
milk of lime, the ineoluhle calcium citrate is precipitated and 
then decomposed by HjSO,. 

Into what does citric acid decompose when faaed with KHO ? 
Into osalic and acetic acids. (Has been syntheticolly 
med &om glycerine, etc.) 
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DERIVATrVES OF PENTANF-, CsHu- 
NirEiTE OF Amyl (Boils at 96° C. sp gr. 870-880) C^Hu- 
NO,. (Pentane with NO, substituted for H.) 

How u this compound ether made t 

It 18 made by acting upon amjlio alcohol by means of 
HNO, thua r— 

QHi.OH + HNO, = CiHi,NO, + H,0. ■ 

AmjUo NitrouB Amvl VMe.1. I 

AlcohoL Acid. NttriW. H 

Seecribe the medical and physical properties of amyl nitris. 

It is a yellow liquid, having a eutlbcating udor. flushing the 
face by paralyzing the peripheral capillaries, and thereby re- 
lieving cardiac tension. It is used in angina pectoris ; also, ia 
aethma, 5-6 drops being inhaled from a handkerchief. It ia 
dispensed in glass capsules (pearls). 

What other important compound ethers are estensirely 
nsedl 
Artificial fruit essences, used as fruit flavors id syrupa, 

fections (Butyric ether, etc.). 

What ethereal salt is oil of winter-green? 

Methyl salicylate. The artificial product is scarcely 
tinguished from the natural. 

Valerianic Acid (Valeric or Pentylic Acid), (CH,),CH-" 
CH,COOH. (Pentane with O substituted for 2H and OH 
for H). 

What is the natural and artificial sonrce of valerianic acidT 

It is obtained naturally from valerian root associated with 
the volatile oil, from which it is derived, but it ia prepared 
artJSdaUy from amylic alcohol (fusel oil], H,80t, and bichro- 
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Kooate of pota^iuin. The two latter Bubstances furniebing OKy- 
lOii actiDg upon the alcohol, thus : — 

aHuOH + O, - GHsCOOH + HjO. 

Alcohol. Acid. 

"! Prep. Ammouii Valerianaa NH,CsH,0,. 

Made by passing ammonia gas into mouo-hydrated va- 
lerianic acid. 

What chemical reaemblaace is thete between Talerianic and 
acetic acids? 
Valeriauic acid beara the same relation to amylic alcohol 
that acetic acid bears to ethylic alcohol, thus : — 
QiHsOH + Oj = CHjCOOH + H,0. 



(Compare with above equation.) 



= 20,. 



ACIDS OF ACRYLIC ACID SERIES, C„H,„: 
Oleic Acid CC„H„0,) ^ {C„HsCOOH). 
What ii oleic acidi 

Acidum Oleicum. Liquid portion of congealed crude oleic 
acid. 

It occurs as a glyceride in fats ; a yellowish, oily liquid, 
gradually becoming brown, rancid, and acid when exposed to 
th»air; neutral reaction, but unites with alkalies, forming 
Baits (soapa). It is associated with dearie and palmiik acids in 
feu ; if, therefore, an alkali or a basic substance be added to 
an^il or fat an oleate, »fearatea.QA palmilale of a base areformed, 
while the glycerin (the organic base with which the fatty acids' 
were combined] is liberated. To make this plain we will use 
a vegebAle oil, containing wholly oleate of glyceryl, and decom- 
pose it as follows : — 

SNaOH + C,Hi,(C|fH„0,)a = 3NaC,jHjjO, + CjIVHO. 

HTdnUoF Olealeaf Olesteof Hvdnil 

Bodiun Olyt-orol 9„i\..^ <Sl,^. 

(OiVallcBodaJ. {Vegetahle Oil). 
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Oleic acid csd be obtained by decomposition of various 
soaps and purification of tlie cruder products. Crude Oleic 
Acid is kDown commercially as " Eed Oil," obtained from 
soap works. 

BENZENE SERIE8, CnH,B-8. ■ 

Benzene, CaHg. ^| 

Give a brief account of this interesting organic snbstanoe. ^| 

It is obtained from coal tar. The fraction boiling below 
150° C, is freed from phenols by shaking with NaOH, Aq. ; 
aud from bases by shaking with HsSOj. It is then rectified. 
It is a TOlorlesa, scarcely soluble liquid. Dissolves S, P, I, 
fate, resins, oils, and many alkaloids. It is converted by 
fuming HNO5 into nitro-benzene (nitro-benzol — "artificial 
oil of bitter almond "—also called oil ot mirbane). 

When this " nitro-benzol " is washed with water it is ra- 
dueed by tin and HCl to aniline. 

Note, — This snbstaace must not be ramfoanded with bensiman, petro- 
leaiu etJierof the Pbiriuacutxuia {g. i<.). 

. ) Phekol, CHsOH (Fuses at 36°-42'' C. Boils at 
181°-1S6° C.) (Benzene with OH substituted for 
H). 
How is carbolic acid (phenol) obtained, and what are some 
of its properties^ 

It is a product of the distillation of coal .tar between the 
temperatures of 180° and l'JO° C. Deliquescent, slightly 
aromatic (reserabliug creaaote), needle-shaped crystals ; color- 
less, becoming pinkish on exposure, having (diluted) a sweetish 
!, (undiluted) a peculiar caustic effect upon the skin. Deli- 
quescent on exposure, and remains permanently liquid on the 
addition of 5 per cent, of water. (See also Creosote.) 
What is oreoBotoT 

A mixture of substances, of phenolic character, which may 
be extracted by alkalies from tiir obtained by dry distillaUon 
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of wood. Beech tar creosote coutains plienol, guaiacol, cre- 
6ols. Creosote is partly cresol (CjIItCHjOH). 

Off. Prep. Aqua Creiisoti. 
Hdw may creosote and carbolic acid be distingaished 1 

Creaaote does not (carb. acid does) coagulate albumin or 
collodion. If one volume of creasote be mixed with one vol- 
ume of glycerine a nearly clear mixture reeultfi, from which 
the creasote may be separated by one or more volumes of 
water. Carbolic acid under like conditions is dissolved, form- 
ing a transparent solution. On adding to ten c,c. of a 1 per 
cent, aqueous solution, one drop of test solution of ferric 
chloride the liquid acquires a violet-blue tint, rapidly changing 
to greenish and brown, with formation usually of a brown 
ppt. (creosote), — the liquid acquires a violet-blue color, which 
is permanent ["carbolic acidj. 
Carbolic acid is associated with what oiBcial salt? 

Sulphocarbolatc of sodium. Carbolic acid is soluble in 
H,SO„ furnishing sulpho carbolic acid, phenols u! phonic acid, 
or Bulphophenic acid, which unites with bases to form salts. 

Off. Prep, of Carbolic Acid. Unguentum. 

(500) Benzoic Acid, CeHjCOOH (Benzene with COOH 
substituted for H), 
What is the source of benzoic acid 1 

Various resins, e. g., gum benzoin, dragon's blood, and bal- 
sams — storax, Peru, and tolu. In the higher boiling phenolic 
portion of coal-tar, etc. 
How is it made, and give its physical properties^ 

It is best made from varieties of benzoin containing no 
cinnamic acid, by sublimation. It is also obtained from hip- 
puric acid, urine of horses or oxen. Milk of lime is added to 
the putrefied urine ; excess of lime is ppt. by CO, and the fil- 
ppt. by FejCIj; the 'ferric benzoate is decomposed by 
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HCl. Crystallizes in needles or pearly plates, which are 
generally aromatic. Inodorous when pure, 

(450) Salicylic Acid, CH.OHCOOH (Benzoic acid w 
OH Bubatituted for H), Orthohydroxy ben zoic acid. 

How doea this acid exist in nature, and how is it preparedl 

It exists as methyl salicylate in oil of wintergreen, from 
which it may be obtained. It is, however, made artificially 
OD a large scale by the combiued actioa of Bodiutn and e 
bonic anhydride upon phenol 

The following equation illustrates the reaction :- 



NaCl 



C.H.CXM)Nb. 

h Acid SalicyliB. 



■ed? ^ 

from 
oially 

1 



Na Sallcjlate + 

What are some of the properties of salicylic acid ! 

White, light (floating on water), crystalline f 
when rapidly heated, is couverted into phenol and carbon 
dioxide. The aqueous solution is colored inteusely violet-red 
by teat solution of ferric chloride. It unites with alkalies, 
forming soluble salts, salicylate of sodium being officinal. 
(See Sodium.) 

(100) Gallic Acid, 0,H,(OH:),COOH i, Benzoic Acid wiU 
30H substituted for 3H). Trihydosy ben zoic Acid. ^B 

How is gallic acid obtained? 

Moistened nutgalls are exposed to the air for a month or 
more, to allow a peculiar fermentation to set in ; the tannic 
acid of the galls is thus converted into gallic acid, which ia 
then extracted by subjecting the pasty mass to pressure, and 
purified by solution, filtration through purified animal char- 
coal, and crystallization. 

Wliat effect has heat npoa gallic acid i 

When heated at 210° C, it forms pyrogallol and carbd 
dioxide = C:(H,(OH),COOH + \> ^ CH,(On),. 
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■>Eow can it be distuiguished from tannic acid ? 

f By its BpariDg solubility in cold water and by not preclpi- 

I tating gelatin or alkaloids from tbcir solution, and by Its 

I crystalline form, which is acicular. 

I 0^ Prep. Ung. Acidi GalHci. 

I (1) Tannic Acid, C„H,„09 (_AnJiydride of Digallic Acid). 

I Wliat are the sourceB of tannin or tannic acidT 
I The officinal tannic acid is obtained from nutgalls, but 
I tannins exist also in oak bark, cinchona, catechu, coffee, kra- 
I ineria, aalix, kino, rhus glabra, salvia, etc. They are aatrln- 
I gent, amorphous bodies ; they precipitate albumin, alkaloids, 
I ferric Halts (differently colored, inky precipitates) and gela- 
r tin. Tannic acid also precipitates tartar emetic. 

I How is tannin made I 

I Powdered nutgalls is exposed to a damp atmosphere for 
' two or three days. It is then made into a soft paste, by 
mixing with ether, and macerated for twenty-four hours. By 
atrong pressure the liquid portion is separated ; the corapreesed 
cake is then mixed with sufficient ether and water (16 of the 
ibrmer to 1 of the latter) to form a soft paste, and expressed 
as before; the expressed liquids are then evaporated at a 
temperature not exceeding 100° C. 

" T, iV^. Collod. Stypt.; Tro. Acidi Tannici; Ung. Acidi 



(1200) Thymol (sp. gr. 1.028 ; melts at 50° C), C,oH,.0 
I'CCymene, C,oH,., with OH substituted for H). 

I Vhat IB the source and properties of thymoH 

Thymol crystallizes out when oil of thyme is kept at a low 

Btemperature for a day or two. it may also be obtained by 

^abaking the oil with caustic alkali, treating the alkaliue liquid 

Fwith an acid, and crystallizing from alcoholic solution. It is 

~ « stearopten of oil of thyme ; has antiseptic properties. 
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What IB a stearopten T 

Volatile oils are iiaually mixtures of the liquid hydro* 
bons, or eUeopiens, witli oxidized hydrocarbous, which 
comiDODly solid or camphor-like bodies, termed atearoptem 

Camphob, C,3„0 (sp. gr. .990-.995 ; melts at 175° C). 
What is camphor 1 • 

A stearopten derived from cinnamomum camphora, and puri 
fied by sublimation. 

Off. Prep. Aq. ; Liniment. ; Liniment. ^iponiB ; 8pte. ; Trj 
Opii Cam ph. 

What unofficial stearopteii has a prominent place among the 
remedial agents, and how is it related to the other 
stearoptens 1 

Menthol, bearing the same relation to oil of mint as that 
of thymol to oil of thyme ; its composition is CnHnOH. 

ReBEARCH QcE8TrON8 ON SoME OF THE AbOVE OBGj 

CoMpoyNDa. 
How may the sweet spirits of nitre be quantitatively 



d! 



How may the alcoholic strengths of brandy, whisky, wine, 

etc., he determined 1 
How can brandy and whisky he examined for fusel oil, nndi 

amounts of solids, glycerine, etc. 1 
What are the tests for lead, copper, iron, H,SO„ in tartario 

acid? 
What ia the test for tartaric and oxalic acids in citric acid; 

also, Fb, Cn, Fe, SO,, in the same? 
Absence of acids (and HCl) and presence of alcoholate, 

chloral. f 

THE TERPENE SERIES OF HYDROCARBONar | 

aH,„_., 

Terebinthina, oil of tur]>entine, C|„H|, (8p.gr..855-.870j 
What is the source and ptoperties of oil of turpentine? 
It Is obtained by the distUlatlon ot \.\\e oVoteam Cjcjini) tui 



m- 




■ itUmii bbVmvbk 167 

Ppentine, which flowa natunilly (or by incision) from tbe wooil 
r of most coniferous trees ; soluble in three parts of alcohol ; de- 
composed with violence by bromine and iodine, and inflames 
with a mixture of HjSOi and HNOj. See also Tereibenum, 
C,„Hi., U. S. P., 1890. 
What i< terpiai hydras ? 

Tbe hydrate of the diatomic alcohol terpin. Its formula 
IB C,„H„(OH), + H/J = 189.58. 

Volatile ok Essential Oils. 
Give a brief account of this class of substances. 

Volatile oila exist in aromatic plants, froiu which they may 
be sei>arated by distillation in the presence of water, or by 
passing steam through the bruised substance. The steatn, in 
its passage through the material, carries with it the minute 
globules of oil over the neck of the retort, and finally into 
the receiver, where the oil is found floating on the condensed 
water ; oils of lemon and orange are sometimes obtained by 
mere pressure of tbe rind of the fruit. Essential oils contain 
terpenes and a non-terpenoid substance, to which they some- 
times owe their fragrance. (See also Stearoptens.) 

How may the common adulterations of volatile oils be 
detected? 
Fixed oil, by leaving a greasy stain on paper upon evapora- 
tion. 

Alcohol, by decreasing in volume when shaken with glycer- 
ine or water (the glycerine or water increasing in proportion 
to the decrease in the bulk of volatile oil). A well -cultivated 
sense of smell is invaluable in guarding against adulteration . 
with inferior oil. 

Into what other classes, beside the terpenes, may the volatile 
oils be divided ? 
Oxygenated, e.g., cinnamon; Sulphurated, e.g., mustard; 
!TitFogenated (because of the presence of HCN), e. g., oil of 
Uttor almond. 
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What oils are derived by the action of a ferment 1 

Oleum Amygdalie Amarie and Oleum Sinapia Volatile. 

What it enflenrage T 

It is a name of a process by which delicate odora or to1»>'J 
tile oils are extracted by the ageucy of fata ; layers of flower- 
petals are placed upon trays covered with a layer of purified, 
inodorous fat. The absorptive property of the fat is thus 
taken advantage of by repeated macerations of fresh petah 
from time to time; the fat becomes the "j)om»«a(/e" of the ' 
perfumers. To extract from tliis pomade the odor of the 
flower-petal with which it has become impregnated, it is only 
necessary to macerate the fat with agitation iu deodorized 
alcohol or cologne spirits ; the solution thus prepared consd- 
tutee the handkerchief extract of commerce, 

Hention the drugs yielding official volatile oils.* 



AmygdEOa amata. 


Jnuiperus. 


Aaisnm. 
Aumntii Cortes. 


— {r.r 


Anrantii Florea, 


LlmoniH Cortex. 


Cainm. 


Menthie(Pip. andTir.). 


Cfljupnt 


Myrtia. 


Carjophyllos. 


Myriatica. 


Chenopodium. 


Pimeuta. 






Copaiba. 


Roamarintis. 


Cit. Bergaiiiia 


Rata. 


Coriander. 


Sabina. ^^m 


Cabeba. 


Bantalum albunu^^^^l 


Erigeron. 


Sa^aalia/i. ^H 


Encalyptns. 


Binapia nigra. ^^H 




TerebiuUiin^E. ^^^| 


Gaultheria. 


Tbymus. ^M 




V...... q 



* JTsr otfier constitueuts, natatal ordei, e«;,, 6e6"Ba^^a^aA-\.^a, 



HHH 


Hfl^^CTT^^^^^H^^H 
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1 Are volatile oils a promineitt constituent in other drugs than | 


1 the above-named? 


^1 


H There is a class of'drugs in which volatile oil is associated with ■ 


H sod resin, another with certiiin bitter or acrid principles, etc ^M 


H Hention the drags beionging 


to the above classes.* 


H AbBiDthinm. 


Iniil:i. 




Lupulmnm. 


^L Anthem is. 


Macis. 


^K Artemisia^ 


Matico. 


^H Amica. 


Matritaria. 


^H Amica root. 


Magnolia. 


■ Aaafetida. 


Marrnbium. 


^H Aspidinm. 


Melissa. 


^1 Aamntii Folia. 


Mezeream. 


^^^^^^ Auraatii Fmctos. 


Mentha (Pip. and Vir.). 


^^^^Lfncbn. 


Origaanm. 


^^^^^^V'CUamua. 


Pilocarpus. 


^^^^P fUendDla. 


Kper. 


^^^^^ Cannabis Araericana. 


Salvia. 


^F Cannabis Iiidica. 


Sambncns. 


^M Cardamon. 




^^^^^ CapHicum, 


Bcoparins. 


^^^^^ CaacariUa. 


Serpeutarift. 


^^^M CTPripedium. 


BiiiBpis Alba. 


^^^^^^^V Snpahjriam. 


Sinapis Nigra. 


^^^^^^1 Oalbannm. 


TabHcnm. 


^^^^K foindelia. 




^^^^^^^K Hmnulns. 


Thuja. 


^^^^P Dlidma. 


Viburnum. 


M RESINS, OLEORESmS, GUM RESINS AND I 


1 BALSAMS. fl 


B What are resiiuf 


■ 


1 The natural resins obtained by exudation from plants eeem | 


■^ to be oxidized products of 


terpenes and the allied hydro- ■ 


^B * For other coustitaents, natuml onler, etc., seo puges 134-142. ^| 


^^^ 


M 
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carbons. They resemble stearoptene, but are not volatilaj 
they differ from fata in being solid and brittle. They are ii 
soluble in water and mostly soluble ic alcohol. (The natuM 
exuded resins must not be confounded with the resins i 
resinoids extracted &om resinoua drugs. See below.) 

Name the natural lesiiu of the TT, 8. P, 

Elastica (?), Kesinje (a residuum from distilled turpen- 
tine), Mastiche, Guuiaci ruaina) (the latter is mude by boiling ' 
the chi{)8 of guaiac wood in salt water, the resinous gum col- 
lected, melted and strained). The pilelws (pix burgundJca 
and pix eanadensis) are resins contaiuing but a small quantity . 
of volatile oil, water, etc. ■ 

What is an oleoresin, and give official examples 1 ^ 

They are mixtures of resin and volatile oil, Terebinthina 
(gum turpentine), Terebiuthiuie Canadensis (balsam of fir), ■ 
Copaiba. These natural oleoresins should not be confounded 
with the ofBcinal preparations known by this title, (q. v.) 
What is a gam resin, and give examples ? 

They are mixtures of resin or oleoresin and gum ; they fi 
with water milky Bmulsioaa. Asafetida, Oalbanum, Gam 
boge. Ammoniac and Myrrb. 
What ia a balsam, and give official examples? 

A balsam ia generally understood to be a resin or oleore 
containing benzoic or cinnamic acid; balsam Peru, balaam tolafl 
and atorax. (Canada balsam and copaiba are not bs 

What drugs of the Pharmacopeia contain pecnlior resina 
extracted by alcohol? 

Cannabis Indict, Cimicifugie, Gossypii Radix, Jalapa, PofJ 
dopfayllum, Kheum, Scammouium, Bpigelia, Stillingia, etc 
What are the so-called [eclectic) resinoids 7 

Kesin-bke precipitates from eoucent rated alcoholic solulioai 





f the drug. The conceutrated tincture is precipitated by 
I large quantity of water. This is collected, dried and 
Wwdered e. g., Cimicifugiu, Irisin. See also p. 77. 
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FIXED OIL, FATS AND SOAPS. 
ire a brief sketch of the chemistiy of fixed oila and fats. 

They are regarded as ethereal salts of the fatty acids (oleic, 
ic and palmitic) and an organic base (mainly glyceryl). 
consist chiefly of olein, that is, of trioleate of glyceryl, 
,Hj,G00),C,H6. 
Hard iata mainly conBist of s(ean'n, that is, of tristearate of 
glyceryl, (C„H„C00),CH3. See also oleic acid. 
"SmaiB the official fixed oils and fala. 

Oleum Adipis, Aniygdalce Expressura, Goaaypii Seminis 
lini, MorrhuGB, Oiivie, Riciui, Theobroinat, TigUi, Adepa, 
(Boone oil). 
What are waxes? 

They are fats having a high fusing point. Wax, however 

is a term more properly applied to the compounds of the fatty 

i with radicals, such as eetyl, CigHn (in spermaceti — ceta- 

ni), eery], C,;Hs5 (in Chinese was) and rayricil, C„Hni (in 

esnax). Off. Cera alba naA. Cera jlava. 

lat are soaps 1 

'ta of oleic, stearic, palmitic acid, or a mixture of these 
; those made with KOH are soft ; those with NaOH are 
Lead plaster is sometimea (not inappropriately) (.billed 
wd soap. 

e the official soaps. 
' Sapo, prepared from soda and olive oil (Castile). 
, Sapo Mollis, prepared from potassa, linseed oil, alcohol, etc. 
: Off. Fr^. Containing soap; Erap, Saponis; Linimentum 
^ponis ; Tr. Saponis Viridis. 




CARBOHYDRATES. 
What are carbobydratesT 

Substauces ci)m[ios«l of carbon, hydrogen and oxygen, the 
two latter beiiig iu the proportion to form water. 
Mention the principal groups of the carbohydrates and thf 
formulas. 

(UHittOii)„. CiiUaOii. CiHiaO*. 

CHllnloae. Cttne sngftr (Bucrose). Grape sugar (dextrose), 

Starch. Milk sugar (Inctoae). Fruit sugur (Itevulose). 

Glycogon. Maltoae. Galautose. 

Di'strm. Molitoxe. ArabiaoBu. 

Quma. MeluziCose. 

What official substance represents the purest form of eel 
lose (oelluliu) 1 

Goasypium Purificatiim. Composed of ordinary cotton de- 
prived of adhering impurities and fatty matter ; it is known 
as abeoi'bent cotton. 
What effect have the strong acids upon it? 

H,SOi first swelid, dissolves, and finally forme dextrin, 
which may be converted into glucose. 

HNO., forms several compounds, prominent among which 
is gun-cotton, C»H,0i.(N0i),, trinitrooelluloae. 
What is soluble gun-cotton, and how is it made ? 

Pyroxylinum ; ia made by acting upon cotton by means of 
H,60, and HNOj. The HNO, only ia decomposed, repre- 
sented by the following ibrmula: — 

Q,H„0, + 2HN0, = Csj^^oJ"" + ^^'^■ 

OilluUn. Nitric Acid. rHnllr».'ell«1oM. 

What are the physical properties of pyroxylin, and what 
important official preparations contain it ? 
It is disaolved by alcohol and ether, when it forma the 
oBanal coilodione (.3, v.). 
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lat is the source, official name, and principal character- 
istics of starch? 

Amylum, the fecula of wheat (of corn, 1890) ; insoluble 

1 cold water; neutral to test-paper; under the microscope 

Appearing an concentrically striated granules, angular or 

inticular in form. When boiled with water, it yields a 

■white jeily, having a bluish tinge, which, when cool, acquires 

ffa deep-blue color on the addition of test solution of iodine. 

Mention some dm^s containinf amylaceous snbatanoes. 

Altha;a; Caluniba; Choudrus ; Cetraria; Jalap; Sarsa- 
parilla; Ginger, etc. 
What are the characteristics of ^nmsl 

They are insipid substances, soluble iu water, forming a 
mucilaginous liquid or a jelly-like adhesive mass. 
What two gnms are official, and what are their properties? 
Ar,acia. comi'S in roundish, brittle tears of variojs sizes, or 
broken, angular fragments, soluble in water, forming a thick, 
muciJaginous liquid. 

Tragaeanth, cornea in thin bands, more or less curved, not 

(transparent, swelling in water, forming a gelatinous maaa. 
What are the chemical composition and properties of acacia 
and tragaeanth? 
Acacia is a salt of Arabic acid and lime, magnesium and 
potassium. 

Tragaeanth contains tragacanthin and a salt of gummie 
_a<dd and calcium, not identical with that of gum arabic. 
a jdelds a gelatinous ppt. with subacetate of 
I, ferric chloride, and concentrated solution of borax, and 
it colored by iodine. Tragaeanth mucilage is tinged blue 
y iodine, the fluid portion is not disturbed by ferric chloride 




lat Ib deztrinl 

It is called British gum ; it.'^ mucilage is very adhesive. It 
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is obtained hy exposing starch to a dry heat uf 175° C. ; is a I 
yellow amorphous powder. 

What Bngars are official 1 

Saccharura (saccharose), Baccharum lactis (lactose). There« 
are other oificina! eubstancea containing sugar, such as nianna 1 
(containiDg luanDit). Mel. (glucose, etc.). 

What is glucose, and how is it made f 

Grape sugar, or dextrose, is found in honey, raiains, etc & I 
is also a product of decomposition of glucosides. Made onftl 
large scale by treating starch with sulphuric acid ; precipit»- J 
ting the acid with CaCOg, decolorizing the liquid with animal T 
charcoal and coucentrating it in vacuum pans. 

How may cane sugar, milk sugar, and glucose be distin- I 
guished ? 

MUk nii'jiir is the least soluble crystalline sugar ; it slowly J 
reduces alkaline cupric solutions. 

Olueose is very soluble; rapidly reduces metallic oxides^'i 
minute traces of glucose reducing cupric solu 

Cane suyar, very sweet taste ; does not reduce cupric solo* j 
tiona. 

Glucose is less soluble in water and more soluble In alcohot] 
than cane sugar. 

Glucose rotates the plane of polarizatiwi strongly to thel 
right. 

Owe mgar furnishes a thick syrup, is dextro- rotary, bul.l 
not so strongly as glucose. 

What is the specific angle of rotation of glncosel 

+ 66, and the formula for computation is ™-Ji5*-5^; thu^<| 
if 2.8° were the observed angle, the formula would i 




I 
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GLUC08IDE8. 
Wliat are glneoaideB ? 

Organic neutral coiuirounda existing in plants, which, when 
acted upon by ferments or acids, are split up into glncoae and 
Other bodies ; most probably they are ethereal salts of the 
poly acid alcohol glucose. 

Uention a few glacosides, 

Amygdalin, Elaterinum, Glycyrrhizin, Digitonin, Picro- 
toxinuni, Salicinum, Quercitrin. 

How may santonin be isolated from santonica 1 

Santonin ]a said by some mdhor'dles to be a glucoside. The 
process for its extraction is as follows ; — 

Santonica is mixed with lime and extracted by dilute alco- 
hol ; the alcohol is distilled off and acetic acid is added to the 
residue when the santonin precipitates. The crude santonin 
is dissolved iu alcohol, and purified by treating the alcoholic 
solution with charcoal and crystallizing. Processes of extrac- 
tion vary, however, according to the nature of the drug in 
which the glucoside resides. 

How is ammoniated glycyrrhizin made t 

The powdered licorice root is extracted with ammoniaca! 
water ; the alkaline solution is then precipitated by H^SO, ; 
the ppt. washed and redissolved, by the aid of water of, am- 
monia ; again precipitated by HjSO^; ppt. collected and washed, 
and redissolved in diluted water of ammonia; finally, the 
clear solution is spread upou plates of glass to dry(sca1e). 

Xention some drugs said to contain glncosides. 

Abaintbinm (nlisiuthin). Arnica (amid n). 

Aloe (atoiiij. Asclepina (usclepicliu). 

(fiapuragiu). liTyonin (liryouin). 

[amygdalin). Calamus (acorin). 
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Quassia (qnassitu). 

Qnercus (qnereitrin). 

QuiUma (saponju), 

Siirsaparilla (sursapariltin). 

6cilla(sdllitoxLiieoiU.ipicrlD,etc.)„V 

Siiuomba (qmiasin). 

Taiaiacum (taraxiujn). 

Uva Uisi (arbntin, nrson 

lin). 
Vanilla ('vanilliii). 
Vitmruum (Tibomln), 



Cantbaria (caDtbaildiD). 
Chimapbila (urbaCia). 
CotocyntliiB (eolocynthin). 
Digitalis (digitoxin). 
KDOuymna (enoD joiin) . 
Elaterium (elet«rin). 
ProngDla (&iuignlia). 
Ganltheria (arbatin, msone). 
Mezereou (daiiliniii). 
Myrcia (myricinj, 
PodophyUniu (podoplijUotoxiu, 
etc.). 

ACRID PRINCIPLES. 
What is meant by the term acrid principle T 

Acrid priDciples are extractive eubatances, frequently amoi 
phous, of various compoeition; they are usually neutral prin- 
ciples, eonietimes resinous, whose names end 
however, have acid character, as senegin (polygallic acid) 
many of tbem resemble the glucoside saponiu, as found in 
quillaja, etc. 

Uentioa some acrid dings. 
Aconitum. Canlophyllnm. MethysticuDi, Saraaparilla. 

Piper. Stamiuouiimi. 

Podophyllum. Scilla. 

Pyretliruiu. Senega. 

Quill^a, Siiwpis. 



Allinm. Chelidoninm. 

Armomcia. Colchieum. 

Arnica. Dmcontjam. 

Anna. Elateriiim. 

Bryouia, HeUeboma. 

Cambogia. Iris. 

Canttiaris. Leptnndia. 

Capsicum. Lobelia. 



litias Toxi<!odeiidrou. StUlingia. 

Sabodilla. Tabacum. 

SaDgDiaaiia. Tiglii Seo 

Sapouaria. Veratmm Viiide. 
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ALKALOIDS. 
Mention the characteristics of the alkaloids. 

They are active vegetable principles, behaving toward acidl 
as does ammonia, which fact gives them the Ureek termini 
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tion (oid) = alkali-like bodies; most of them contain nitro- 
gen; they form precipitates with tannic acid, forming insoluble 
tannatea (for this reason tannin is used as an antidote for 
them) ; they are precipitated also by the fixed alkalies, also 
by phoBpho-tungstie acid, ammonium molybdate, potassium 
iodo-hydrargyrate, platinic chloride, picric acid, etc. 

Hame the official alkaloids. 

The following is a list of the official alkaloids, some of 
which form official salts, as indicated : — 

OPIUM ALKALOIDS. 

Opium, contains 9 per cent, jnoi-jihine. 

Opium Deodoratum, contains 13-15 per cent, morphine. 

Morphina, C,H„NOjH,0. 

MoTpMnte Mydrochloraa, Hydrochlorate of Morphine, 
C„H„NO,HCI.3HjO. 

Morphime Sulphas, Sulphate of Morphine, diHisNOjHjSO,.- 
5H,0. 

Jtfoi7)Atrt(E,4ee(i:M,AcetateofMorphine,C„H„NO,.HC,H,,0,.- 
3H,0. 

Codeina, Methyl Morphins, C,J1,,1H0,U,0. 

ApomorpkhicB Hydroehloras, Hydrochlorate of Aporaor- 
phine,Ci]H„NOs.HCI. An artiiicial alkaloid formed by heat- 
ing morphine in a sealed tube with strong hydrochloric acid. 

CINCHONA ALKALOIDS. 
Cinchona Flava contains 2,5 per cent, quinine. 
Cinchona Rubra contains 5 per ceut. of alkaloids. 
Quinina, Quinine, C„H,.N,0, -|- 3H,0. 
QuinintE Bimlphag, Bisulphatc of Quinine, CioHhNjOiH^ 
S0..7H,0. 

Qainina Mydrobronuu, Hydrobromate of Quinine, QoHm- 
' N,0,HBr.H,0. 
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Quinince Hydrochloras, Hydrochlorate of Quinine, CaoH24- 
NAHC1.2H,0. 

Quinince Sulphas, Sulphate of Quinine, (C2oHa4N202)jH2S04.- 
7H2O. 

Quininas ValerianaSy Valerianate of Quinine, CaoHj^NjOj.- 
C5H10O2.H2O. 

Quinidince Sulphas, Sulphate of Quinidine, (C2oH24N202)a- 
H2SO4.2H2O. 

Cinchonina, Cinchonine, C19H22N2O. 

Cinchonince Sulphas, Sulphate of Cinchonine, (Ci9H22N20)2- 
H2SO4.2H2O. 

CinchonidinoB Sulphas, Sulphate of Cinchonidine, (C19H22- 
N20)2H2SO,.3H20. 

Chinoidin, Mixture of » alkaloids. 

STRYCHNINE. 
Nux Vomica contains 0.2-0.5 per cent, strychnine, 
Ignatia contains 1.0-1.5 per G^rxi. strychnine. 
Strychnina, Strychnine, C21H22N2O2. 
Strychnince Sulphas, Sulphate of Strychnine, (C2iH22N20a)j- 

H2SO4.5H2O. 

ACONITINE. (Unofficial.) 
Aconitum. 

ATEOPINE. 

Belladonnse Folia. 

Belladonnse Radix. 

Atropina, Atropine, C17H23NO3. 

Atropine Sulphas, Sulphate of Atropine, (Ci7H23N08)jH2S04. 

CAFFEINE. 
Caffeina, C8H10N4O2.H2O. 
Caffeina Cltrata. 
Caffeina Oltrata Effervescens, (See also p. 180.) 

COCAINE, C17H21NO4. 
Erythroxylon. 

Cocaince Hydrochbras, CnHiiNO^jHCl. 
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HYBBASTINE, OiiHuNO,. 
Hydrastis. Hydrastinince Sydroekloras, CnHnNOi.HCl. 

EYOSCVAMINE, CivHaNOj. 
HyoBcyamus. 

Hyoscinw Hydrohroraas, (J„IL„NOjHBr,3HjO, 
SyoacyaanincB Hydrobromag, C|,HnNOiHBr. 
SytKcyaminte Sulphas, (C„H^N 0^)330,. 
PHYSOSTIQMINE, CiaHiiNiOi. 
Physostigma. 

PhysMtigminfje (Eserine) Salicylag, Salicylate of Phyaostig- 
[mine, C„H„N,0,.C',H.O,. 

J%K)8(tffmt7KB Su/phm, (CisHnN,Oj),H,SO.. 

PILOCARPINE, CiiHuNiOi. 
Pilocarpua. 

IKlocarpince Hydrochloras, Hydrochlorate of Pilocarpine, 
ICuH,^AHCl. 

■ PIPERINE. 

Piper Nigrum. 

^perina, CnHisNOj, Piperine. 

SPAETEIKE. 
Scoparius (Broom). 

oAm, C,sH„N,H^04 + 4HA 



Sabadilla. 



i, C^Hi^NOu. 



Xeation Bome drugs containing otber alkaloid*. 

Colehicum (colchicine). Ipecac (emetine!. 

Ergot (erEotiuinc, coruutiue). Subadilla (veratrinel. 

Ontnatniu ( pellet ierine). Stramonium (daturine). 

GaaTsna (caOeine]. Tabscum (ulcotiiii'l. 

HyflrsfltiB (herlwriiie, hyilraatine). Veratrum viride ( jervine). 

Antifebrln (acetanilid) and many like artiticiat products 
are erroneously supposed by some to be alkaloid in cbaracter. 
They are, however, organic chemical products. Antifebrin is 
obtained by the action of glacial acetic acid and heat on 
^jfUillne (see page 147). 



met 

1 



I 



180 ESSENTIALfl OF PHARMACY. 

Wbat are the ingredients in effervescent citrate of caffeine 1 

Caffeine 10 Gm., Citric Acid 10 Gm., Sodium Bicarbonal 
330 Gm., Tjirtaric Acid 300 Gm,, Sugar, iii very fine powi 
350 Gm., Alcohol q. s. ft. 1000 Gm. 

FERMENTS AND THEIR PRODUCTS. 
Give a brief aeconnt of this class of bodies. 

There are two classes of ferments, known respectively as 
organhed and soluble ferments. The former are minute bodies 
of organic structure capable of growth and reproduction, 
illustrated by the so-called brewer's yea^t {tunda, or soceAa- 
romyces Gerevmte). The nuhible ferments, on the other hand, 
have no organic structure and do not grow and reproduce as 
animalcula. These fermentative principles are formed in cer- 
tain fluids of the body, etc. — Plyidin (in the saliva), Pepsin 
(in the gastric juice), Panrreatin (in the pancreatic juice), 
Diasime (in malt). Eviuhin (in almonds), Mi/rosm (in mus- 
tard), etc. 

What are some of the special properties of these tmorj 
ized ferments ? 

l^yalin converts starch into sugar. 

Diastase converts starch into sugar. 

Pepsin converts albumen into peptone in acid soli 
(See pepsin test in U. S. P.j 

Panorealin converts albumen and caaeine into peptone in 
alkaline solutionsj emulsifies fats, and converts starch into 
sugar. ^ 

£mukiH and myrosin (see below, under cyanogen). ^^ 

How is pepsin made ? ^| 

Pejisilna Saccharatura, U. S. P., is made by digesting the 
inner mucous lining of the stomach of the hog with acidu- 
lated (HCl) water; straining the solution and precipitating 
it by NaCl; the light flocculent precipitate which rises and 
£oats oa the surface is collected, inBalied, dried, pulverized and 



mus- 
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diluted with sugar of milk, 80 that it will be of such strength 
that 1 gr. will dii^wilve SOOgrs. of coagulated albumen. 

Hention some of the prodacta resulting &om the action of 
ferments (including the organized ferments). 

All of the crude alcohols, such aa wine, whiskey, brandy, 
Rcetic acid, etc., the by-products, cream of tartar and tartaric 
acid (from organized ferments). 

Oil of bitter almonds and oil of mustard are the result of 
unorganized fermentative action. 

In making citric acid, fermentation is employed. 

Note. — For liirtlicr details, wee substiinccH niimcd. 

CYANOGEN COMPOUNDS. 
What is the composition and properties of cyanogeni 

Cyanogen (CN) as met with in compounds is a univalent 
radical, and behaves chemically like the halogens. The gas 
(CN), is very irritating to the eyes and air passages, and 
possesses a penetrating odor like bitter almonds. 

What oompoond is formed with Cy and H 1 
Hydrocyauic, or Prussic Acid, HCN or HCy. 

Hame two methods of manufacture of tliia acid and its 

strength. 
It is made first by decomposing ferrocyanide of potassium 
with H^O., thus : 

2KiFeCy, + eH,SO, 

PuUHlum Sulpburie 

Ferroc^BQide. Acid, 

= K,FeiCy, + (KHSO,)s + SHCS. 
Potaaaiuid Carraua Bliulplinte Hydrocyanic 

Faroejuiide (LxrUt-g ault). of Pol. Acid. 

Second by decomposing AgCy by means of HCl. Strength 
I per cent, of absol acid. 



182 KSSENTIALS OF PHARMAOY, 

What other anbBtances contain HCN ? 

Bitter almonds, wild cherry bark, and the kernels of tl« 
peach and plum, etc. 

Does HCN pre-exist in bitter almoads and wild cherry, etcT 

No; it is formed by the action of two substances, known aa 
anaygdalin and emulain (the former doea not exist in sweet 
almonds) ; this action takes place when these substances are 
brought in contact with water, and is found associated with the 
volatile oil (oleum amygdalie amarse). (_See also Ferments.) 

What cyanogen compounds are found in oil of mtiBtardI 
Crude oil of mustard often contains cyawt'rfe of ally!, CjHa- 

CN. 

The oil of white mustard is known as sulphocyanate of 
acrinyl (C,H,OCNS), and the oil of black mustard the sulpl 
cyanate of allyl (CjHsCNS). 

Explain the formation of this oil. 

Tiie white mustard seed contains gvitalbin, a glucoaide which, 
in contact with imjroiin, a ferment, produces the oil of white 
mustard. 

The black mustard contains tiiutfrin and myrosin, which, 
like the former, under the influence of moisture and conse- 
quent fermentation produces the pungent volatile oil. 
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Animal Drugs. ■ 

Name the official animal drugs and their products whiolP 
have not been previously mentioned. 

Cantharis, Coccus, Fel Bovis finspissated and purified ox- 
gall), Moachus, Sevum, Vitellus, Adeps, Ichthyocolla, etc. 
Name some of the active constitnents found in the above drugs. 

Ciuitharis (wintharidin), Coccus (red coloriug matter, wax 
and fat), Munchus (ammonia, cholesterin, fat), Sevum (steal 
and palmitin), Vitellus (albumen vitelliu). 





COLORING MATTER. 
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What is the official name and composition of lanolin ? 

Ad epa Lanm Hydros us. Hydrous Wool Fat : Tlie purified 
&t of the wool of sheep mised with not more than 30 per cent, 
of water. 

Coloring Matter. 
Kention some dmgs containing coloring matter and coloring 
principles. 



AUcanna, 


Curcumu, 


Madder. 


Clihropkijl. 


Amotta. 


Draco. 


iEheiim. 


Er^tlmii^^. 


CaleDdnln. 


Gamboge. 


lihieoa. 


XnMophgl. 


Cartharaos. 


HiematoxjloE 


L. RosaGalliia. 


Snp Grten. 


Catecliu. 


Kino. 


Sangniiiaiia. 


Indigo. 


Cochineal. 


Krameria. 


Santulom rii- 


. Oraeilla. 


Crocus. 


Litmus. 


brum. 





Alkanin, soluble in ether, alcohol, fata aod certain volatile 
. oils, alkalies change to blue; for coloring tinctures or pomade. 

Rtibia (Madder) contains Ruberythnn (yellow needles, 
J blood-red with alkalies), AUmrm (orange-red needles, purple 
or blue with alkalies), Purparin (red needles, violet* colored 
I with alkalies). 

Orocin, insoluble iu ether, soluble in alcohol, colored blue 
l-by H^.. 

Oureumin, orange-yellow, insoluble in water, soluble in al- 
^jcohol and ether, red-brown with alkalies aud boric acid. 

Cambogie acid (soluble in alcohol and ether, colored black- 
B-lrown by ferric chloride; soluble in alkalies with a red 

Bolot). 

Ha/matoxylln, colorless, sweet, soluble iu water anil alcohol, 
^Ted in sunlight purplish by alkalies, 

Hamid'm (a product of the above), green metallic lustre, 
eolnble in alkalies with blue color. 
lAtmvs, blue ; red with acids. 

Qtterdirin (in rosa gallica and quercus tinctona), yellow 
olline, nearly insoluble in cold water, colored dark green 



I 
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by ferric salts (an inliisioii of rosa gallica by dilute acid i 
colored red). 

iSxnywmartne, wbite, soluble in alcohol, etber and benzo 
yields bright red salts. 

Sanlalic Acid, red needles, soluble in ether with a yelloiR 
and in alkalies with violet color ; pterocarpin and santal, col'f 
orlese, insoluble in water ; the solution of the latter t: 
lies turns red and green. 



DISPENSING— INCOMPATIBILITY. 

Defined. — That condition in which there exiBts either " 
c/iemieal elianffe " or decomposition, a therapetdicul opposition 
of constituents, or a meckanieal dissociation of constituents 
(the latter may be termed pharmacculiml Incompatibility). 

Ghehioal IscoMPATiBiLirY. — Where chemical 
results. 

Therapeutical Incompatibility. — Where there is i 
tagouism in physiological action. 

Pharmaceutical Incompatibility. — Where there isdi» 
sociation of constituents, resulting, it may be, from quality Oi 
ingredients or from violation of correct pharmaceutical pro 
cedure. 

Beuabes, — A ppESmp/ion mnj/ be chani&iUi/ or phnrmaceuticatlg in 
compatible and be caiapalible thefapeaticalty, becouse it ftaraiabea just 
what the physiciau demands. (Ex., ZnSO, + Pb (C,HA). + Aq,— 
Injection.) 

A Presceiftion is Absolutely Incompatible when 
the chemical or pharmaceutical incompatibility sustained 
defeats the object of the physician, producing new products 
having totally different therapeutic edects than those obviously 
intended. 

riie intended fherapeuHc action ia therefore the basis of final de«iBii>ii _ 

^ whether tbe pbitriuaciat shall oi shall uut di^cliue 
compound a pieacTiptiau. 
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tibility.embraeedaait is within theforegoing propo- 
13 quite comprehensible; but we must remember 
that there are a vast variety of combinatioDs possible in pre- 
scription compounding, and while incompatibility is not a 
formidable aubject, it becomes complicated when we consider 
that almost every new prescription is largely a law unto itself 
until tried. Therefore, ex pertness in pharmaceutical manipu- 
lation, of which prescription work is the highest type, becomes 
a matter of individual ability, and can only be acquired in 
the largest and best measure by permvil experience. To be 
expert, however — to be able to detect any deviation from the 
right standard and solve the multifarious puzzling problems — 
requires first, the knowledge and realization of the truths of 
the fundamental principles laid down, and a clear under- 

t standing of the chemical and pharmaceutical propertien of B 
medicinal substances. ^| 

ARRANGEMENT OF INCOMPATIBLE SUB- I 

6TANCE8. ■ 

In using the following table, it is only needful to remember ^* 
the well-known chemical law that if a solution of a compound 
be brought in contact with a solution of another compound, 
and by an interchange of radicals an insoluble compound be 
■ produced, that compound is precipitated. 
Acetates are soluble. 

ArseniaUs are in^Uible, except those of the alkali metals. 
Aneniiea are ineoiubk, escept those of the alkali metals. 
Bromides are soluble, except mercurous and silver ; those of 
mwiUmony and bismuth are decomposed by water to form oxymlts. 
Carbonates are iiisolvble, except those of the alkali metals. 
Chlorides are soluble, except those of lead (*),* mercurous 
Bjud Stiver, 
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Ciiratee are soluble, except those of magiiesia, mercuroua, | 
ailyer and atrontium, aluminium (a), barium («), bismuth («), 
cadmium (sj, calcium (s), lead (s), zino (s). 

Cyanides are insoluble, escept the mercuric and those o 
alkaliue luetals and earths. 

Sydratea are insoluble, except thoae of barium, strontium, 
calcium (s) and lead («) and the alkali metals. 

Iodides are soluble, except those of antimony, bismuth, gold, . 
lead (s), mercuric, mercurons, platinum (s) and silver. 

Nitraten are soluble. 

Oxalates are ijisobible, except those of antimony (s), chro- -J 
mium, ferrous (x), stannic, and the alkali metala. 

Oxides are insoluble, except those of barium, strontium, cal- 1 
cium (a), and the alkaline metals, 

Phospliaiea (oriho) are insoluble, except those of the alkali J 
metals. 

Sulphates are soluble, except those of barium, strontium, j 
calcium (s), antimony, lead, mercurous (a) and silver (*). 

S^Uph^de3 are insoluble, except those of barium, calcium (a), ,| 
strontium and the alkali metals. 

Sulphites are soluble, except those of aluminium, antimony, 
barium, bismuth, calcium («), cobalt (_»), copper, ferrous (s), 
lead, manganese («), nickel (s), silver, stannous, strontium and 
zinc (s). 

Tarlraies are soluble, except those of antimony, barium, biv-fl 
muth, cadmium (s), calcium (s), copper («), ferrous («), leadjT 
manganese (s), mercuric, mercurous, nickel (a), silver, etroi 
tium (s), and zinc («). 

Acids decompose hydrates, carbonates and acid carboimta 
to form salts. 

Stronger Acids (largely inorganic) set free the i 
odds (largely organic), or, brought in contact with tilooh( 
or alcoholic solutions, form ethers. 

Al&aliite hydraies, cartojiofes anA odd carbQiwde* & 
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free acids, decompose aome gliicosidea, and precipitate all 1 
alkaloids, some of which precipitates are soluble in e 
the precipitant, or in alcohol, if that liquid be present in I 
Bufficient amount to dissolve them. 

OziDlZiNQ Aqekts, Buch as nitric, kydrochloric, nitro- 
kydroeAloric, picrie and ehromie acids, and potaatiivm bichromale 
and permanganate, loith readily oxidisable substances, suck ae 
carhokydraies, alcohols, ethers, salpkur, pkospkonn, eulphides, 
and organic matter in general, form explosive compounds. 

Potassium permanganate, i? or Agx^A in pill form, can best be 
made with cacao butter and cosmoltne in very small quantity, 
and enclosed in gelatin capsules. 

^her nitrate ia reduced by organic matter to oxide, with 
the exception, it is said, of opium and extract of liyoacyamus. 
A very good way of malting pills of it is with cacao butter and 
cosmoline, etc., as mentioned above, under potassium per- 
manganate. 

Sifrup of ferrous iodide and potassium chlorate form a poison-' 
ous compound. 

Potassium iodide and potassium dilorate form a mixture 
which yields the poisonous iodate on being taken internally. 

Iodine and the iodides yield precipitates with the alkaloids. 

Bromides precipitate morphine and strychnine salts on 
standing, but a few drops of dilute hydrochloric acid added,i 
after the addition of the alkaloid, prevents the change. 

iSodium biborate precipitates morphine and cocaine salts, 
but on the addition of a small quantity of boric acid, or with 
boric acid, precipitation docs not take place. 

Mercuric chloride viith acidulaled solutions of alkaloids forma 
M^jratalline double salta. 

Pbiamum-mercurie iodide precipitates alkaloidal solutioi 

Solutions of quini)ie salts with those of the alhiliue 
vnlh Baeltain's mixture, precipitate the sparingly soluble qui-' 
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EaeEKTIAI^ OP PHARKACY. 

DiDe acetate. Mnrpliine mhitiotu, give the phcuol reaction, if I 
mixed with tincture of ferric chloride. 

Glccobide9 are decomposed by free acida and precipitated 
by taaain ; tannic and gallic acids precipitate alkaloids, al- 
bumen, gelatin and the majority of metallic aalta, and yield j 
iuke with iron solutions. 

a tinetures aitd fluid extraeU, prescribed vHth aqueoug ] 
«o/i<fi«ti8, should always be emulsiBed with acacia; tineturet 1 
and fluid extrads made of stronger akolwl, mired wiih Oioss made j 
of diluted alpoKol, becotne turbid and precipitate, since tbe j 
special solvent power of alcohol, or of water, for a 
diminishes in proportion to the quantity of the other liquid | 
present. A "shake" label should always be used. 

Fixed and mlalile oik and oleo-redns, and aqueoxut soluliona, 
when for internal use, should always be emulsified, whether j 
ordered or not, and, to better emulsify the volatile oils, they j 
should have mixed with them, prior to emulEification, 
equal volume of olive, almond, or cotton-seed oil. 

Tincture of ferric chloride gelatinizes mucilage of acacia. 

Free acids separate imoliible carmmic acids from compound i 
tincture of cardamon ; free acids predpitaie c/lycyrrhiz 
fluid extract of licorice. 

G>mmereial spirits of nibroia ether liberates iodine from solu- 
tions of iodides, decomposes antipi/rine solutions, to form a g 
nitro-derivative, and precipitates mucilage of acacia, but if it j 
be well diluted with water it can usually be added last with- 
out precipitating. Tannin preparations decompose it. 

Tincture of gvniae and gpirils of nilrons ether are stated to 
be pharmaceutical ly incompatible by Potter (although they 
are often prescribed together), likewise infusion of wild cherry ] 
with compound Infusions of gentian, and Infusions with n 
Ho salts generally. 

^ saliq/late in solution precipitates the sparingly boIu- \ 
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We salicylic acid if mixed with acids, and yields, if dispensed 
in powders with potassium acetate, the very deliquescent 
potassium salicylate. Sodium mlicylale in »iro7i.g solutum is 
decomposed by tincture of ferric chloride, but if well diluted 
first changes only into ferric salicylate. Sodium benzoate eo- 
latiun is decomposed by acids to yield the sparingly soluble 
benzoic acid. 

MereiiHc chloride is decomposed by solution of potassium 
arsenite, but if the alkaline solution baa first added to it, in 
alight excess, diluted hydrochloric acid, no precipitation will ' 
take place on the addition of the mercurial salt 

F^rophosjfJiate and pkospluiie of iron solttiions precipitate 
with phosphoric acid. 

The notional fominlary recommeudH tlie tiHe of dilute metaphoa 
acid, in pince of the officiual '' ortlio " variety, aa yielding a, jiermO' 
neatly clear solution. 



ANTAGONISTS. 

(THERAPEtlTIC InCOMPATIBLES, ETC.) 

AntagoDists are agents which directly oppose each other in 

some or all of their physiological actions, and, therefore, may 

be used one against the other, in a case of poisoning by either, 

to counteract its efiect upon the organism after it has been 

absorbed, and when, therefore, the time for an antidote baa 

d. Antagonistic action takes place in the blood and tts- 

I sues, and is applicable almost entirely to vegetable poisons. 

Aniagonisl of Phosphorus. — Sulphate of copper. 

Aiiiagonigla of Cinchona Alkaloids. — Morphine is antago- 

I oistic to cinchona in its cerebral action ; belladonna or atro- 

[ ^e to its nervous, cardiac and antipyretic powers. 

AnUigonids of Ammonia. — Cardiac sedatives, aconite, digi- 
[ talis, veratrum, etc, (HCl vapor, vegetable acids'), 

Aniagmi^U of Strychnine. — Chloral, chloroform, chamomile 
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oil, phyeostigma, tobacco and potassium bromide. The ]atte 
is slow in its action. 

PicrotoxiiL. — Ciiloral is antagonistic to its cerebral actionj 
also spinal, but synergistic to its depreeaing power over 
heart and respiration. 

DigiicdU. — Aconite is the best antagonist, also opium, 
ponin and senegin are considered complete physiological e 
tagonista. 

BclUidonna. — Opium is the physiological antagonist (?) fi 
its effect on tlie cerebrum, pupil, heart, respiration, arterifdi 
tension, and kidneys. Physoatigmine, aconite, pilocarpine 
and C|ulnine are each antagonistic to some of its effects ; muft- 
carine to most of them. 

(joea. — Amyl nitrite is the antagonist in cardiac deprea^on, 
then alcohol and opium aa stimulants to the heart Chloral 
ia the most direct antagonist, also chloroform and ether. 
Morphine is also directly antagonistic at almost all points. 

CAfora/.— Atropine antagonizes its cardiac, respiratory and 
spinal depression. Morphine given with chloral preventa the 
tendency to cardiac failure, white synergistic to its hypnotism. 

Opium. — Atropine antagonizes its cerebral action, also 
action on the pupil, respiration, heart and arterial tensioi 
Strychnine, coffee, caffeine and cocaine are also physiologi 
ally antagonistic to morphine. 

Bromides. — Digitalis, ergot and belladonna antagonix 
many of the effects of the bromides, but morphine is the moi 
efficient antagonist, especially for the mental symptoms. 

ConivM. — Nujc vomica and its alkaloids; also picrotozi 
and other tetanizers are physiological antagonists. 

QeUemium. — Opium is the antagonist. 

Curare. — Strychnine, though from the same fiimily, is an- 
tagonistic as to the effects on the heart and respiration. 

PUoearpm. — Atropine; its antagonism is very complete 
ibroughout the whole range of action. Conversely, j 
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Wpineia exactly antagonistic to atropine, but jaborine acts si 
lilar to the latter drug. 

Muscarine. — Atropine exactly oppoaea i 



PkysoBtigma. — Atropine as to the reapiratioo, heart and 
JiDpil, Chloral is alao antagonistic. 

Aconite. — AtropiQe, morphine and ammonia antagonize its 
reffecta on the heart and respiration. Digitalis counteracts its 
heart action and the relaxation of cardiac inhibition. 

Veratmvi. — Morphine and atropine antagonize the cardiac 
depression ; also alcohol, ammonia, etc. 

Irofia-ceo,—- Strychnine is the true physiological antagonist 
of nicotine, aud vice vcrsd. Alcohol, ammonia, ergot, digita- 
lis, belladonna, etc., antagonize its action on the circulation. 
Lobelia. — Strychnine, picrotoxine, and thebaine antagonize 
its action on the nervous system. The vasomotor escitanta, as 
alcohol, digitalis, belladonna, oppose its effects on the circu- 
^H'latioD, 

^^r Sydrocyanic Add. — Atropine is antagonistic (but, practi- 
^Beally, is too slowly diffused to be of any valuej. 
^^K Barium. — Amyl nitrite, nitroglycerine, and similarly acting 
^^ngents are its physiological antagonists. 

^H^ Chrbolie Add. — Atropine is said to be a very complete 
^B<])hy8iologicfll antagonist, maintaining the heart and respirar 
tion until elimination occurs, which should be promoted by 
diluents used freely. 

e. — The emetic action is antagonized by the narcotics 
snerally; also by bismuth, carbolic and hydrocyanic acids. 



EXPLANATIONS AND DIRECTIONS. 



Figures fullowing the name of the ingredients of prepara- J 
tions indicate the percentage of that ingredient in the prepan- I 
tion. 8ee Official Preparations, pages 64-90. 

Figures immediately preceding the name of a chemicai.i 
Buhstance indicate the solubilit}' of that substance: 4, Lit^-4 
Benzoas, indicates that Benzoate of Lithia is soluble in 4 | 
parts of water. See Inorganic Compounds, 90-126, etc 

It Is recommended that the student use in his study the 
table of " Official Drugs with Natural Order and their Con- 
stituents," pages 134-142, tn connection with the classification 
of official preparations found on pages 60-64. The 6gure 
placed immediately after the name of the drug (pages 134- 
142) indicates the number of preparations into which that 
drug enters. To find the name of that preparation it is only > 
necesaary to turn to pages 60-64, where it will be found under I 
its proper head. Example: — On page 134 we find"Absin~ 
thium, Uerba (1)." If now we turn to page 60 we will find 
Uie name of the official preparation into which absinthium 
enters (in the class of " drugs contained in one preparation 
only ") to be Armnatie Wine. 

Research Questions. — The questions are introduced I 
various points for the purpose of directing the student's s 
tention to the Pharmacopceia, where atiswers to them are it 
be obtained. The student himself may multiply these quet^ 
tions, and, following out the scheme suggested by these qiK 
tJons, may find it an invaluable drill. 
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Acids of acrylic acid seriea, 181 


inorganic, 131 


process in making, 77 


Acidum locticum, 159 


Acacia, 173 


usalicum, 158 


AootMilid, 147, 179 


BHlicj-licum. 104 


Acetic ether, 156 


Aconitum. 17b 




Acrid drngs. 176 


idd, acetic, 157 


principles, 176 


arsenic, 110 


Agcnta, olidiliug, 1S7 


araenoufl, 109, 110 


Alcohol, 153 


btinzaic, 163 


absolute, 154 


bocic, 130 


aromatics in, 154 


carbolic, 162 


crade, 73, 154 


chromic. 125 


diluted, 154 


Citric, 169 


ethylic. 154 


(jallic, 164 


niethylic, 152 


glacial. 157 


puriScation of, 154 


(liloted, 157 


testa for. 153 


hydrobromic, dilated, 132 


Alcoholic and ethereal preparations, 




TO 


hydii«yaiiio, 181 


Alkalies and their componuds, 90- 


diluted, 132 




hydiomlpburic. 129 


Alkaliue earths. 105-109 


., lactic, 159 


Alkaloids, 176. 180 


nitrlo, 131 

diluted, 132 




Alum, dried. 126 


diinted, 133 


Alumen, 126 




oleic, 161 


126, ' 


oxalic, teat solation. 15H 


hvdrate, 12t) 


MltH of, 158 


salts, 126 


dilated. 133 


snlpbatt, I2H 


Alums, 126 


SSSv,% 


Ammoniam salts, analytical reac- 
tions of, 104 


aromaUc, 132 




diinted, 133 


benioftte, 103 






tannic, 165' 


bromide, 103 


tartaric, 136 


carbonate, 103 


valerianic, IBO 


chloride, 103 


13 
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Ammonium salts, iodide, 103 

nitrate, 103 

phosphate, 103 

sulphate, 104 

valerianate, 104, 161 
Amorphous, 55 
Amygdalin, 182 
Amyl nitrite, 160 
Amylaceous substances, 173 
Aniline, 162 
Animal drugs, 182 
Answers to problems in specific 

gravity, 33 
Antagonists, 189-191 
Antifebrin, 179 

Antimony, analytical reactions of, 
112 

and potassium tartrate, 111 

oxide, 111 

salts, 111, 112 

sulphide, 111 
purified, 111 

sulphurated. 111 
Approximate measures and weights, 

20,22 
Aqua ammonia, 104 
Aquse, 65 
Argols, 157 

Arsenic, analytical reactions of, 110 
Arsenic iodide, 110 

oxide, 110 

salts, 109 

solutions of, 66 
Arsenous anhydride, 110 
Assay processes, 89 
Atropine, 178 
Avoirdupois weight, 18 

BAKING soda, 100 
Balance, hydrostatic, 24 
Balances, 22 
Balsams, 170 
Barium chloride, 105 

nitrate, 105 

salts, 105 
Bases, inorganic, 90 

used in plasters, 83 
Benzene, 146, 162 

series, 146, 162 
Benzin, U. S. P., 151 
Beta-naphtol, 151 
Bismuth and ammon. citrate, 112 

citrate, 112 

liquor, 113 



Bismuth salts, 112 

subcarbonate, 113 

subnitrate, 113 
Black, ivory, 130 
Boiling-points, 25 
Bone phosphate, 106 
Borax, 130 
Boron, 130 
Brandy, 154 
Bromine, 128 

CACAO butter, 77 
Caffeine, 178 

citrate, effervescent, 180 
Calcination, 57 
Calcium, analytical reactions of, 106 

bromide, 105 

carbonate, precipitated, 105 

chloride, 106 

hypophosphite, 106 

phosphate, precipitated, 106 

salts, preparations of, 105-107 
Calx, 105 

chlorata, 105 

sulphurata, 107 
Camphor, 166 
Carbo, animal, 130 

purified, 130 

lignum, 130 
Carbohydrates, 172 

groups of, 172 
Carbon compounds, 149, 150 
Carbonei bisulphidum, 129 
Carbonization, 58 
Cellulose, 172 
Cerates, 81, 82 
Cerium oxalate, 127 

salts, 127 
Charta, 84 
Chemical incompatibilities, 184-189 

substances added to official 
preparations, 77 
Chinoidinum, 178 
Chloral, 157 

hydrate, 157 
Chlorine, 127 

water, 127 
Chloroform, 151 
Cinchonidina and salts, 178 
Cinchonina, 178 
Cinnabar, 119 
Clarification, 49 
Cleavage, 56 
Cocaine, 178 
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Colation, 48 

Collodions, 81 

Colloid, 53 

Coloring matters, 183 

Comminntion, 35 

Computation of equivalents, 21 

Concentration in making extracts, 

73 
Condensers, 46 
Confections, 80 
Constituent^ of organic drugs, 134- 

142 
Copper and mercury, 110 

acetate, 118 

salts, 118, 119 
reactions of, 119 

sulphate, 118 
Creosote, 162 
Cryolite process, 97 
Crystalline forms, 56 

structure, 56 
Crystallization, 54 

water of, 55 
Crystalloid, 53 

Cubic centimeter and grammes, 20 
Cyanogen compounds, 181 

DECANTATION, 49, 50 
Decimal system, 20 
Decoction, 39, 66, 67 
Decoloration, 51 
Deflagration, 58 
Dehydration, 57 
Deliquescence, 55 
Deodorization, 51 
Derivation of propane, 158 
Desiccation, 34 

of crystals, 35 

of leaves, 35 

of succulent drugs, 34 
Dextrine, 173 
Dialysis, 53 
Dibrombenzene, 148 
Diflference between the chlorates of 

sodium and potassium, 100 
Digestion, 39 
Disinfectants, 94 
Disodium phosphate, 100 
Dispensatory, 59 
Displacement, 43 

circulatory, 44 
Distillation, 46 

apparatus for, 46 

destructive, 47 



Distillation, fractional, 47 
Donovan's solution, 66 
Drug and plant analysis, 84-89 
Drugs containing coloring matter, 
183,184 
glucosides, 175 
peculiar resins, 170 
entering into 1 preparation, 60 

2 preparations, 61 

3 preparations, 62 

4 preparations, 62 

5 preparations, 63 

7 preparations, 63 

8 preparations, 63 

9 preparation^, 63 

10 preparations, 63 

11 preparations, 64 

of the U. S. P. arranged accord- 
ing to official preparations, 
60 
yielding official alkaloids, 179 
yielding volatile oils, 168, 139 

EARTHS, alkaline, 105-109 
characteristics, 105 
Effects of animal charcoal upon 

alkaloids, 51 
Elseopten, 166 
Elementary gases, 129 

compound of, 129 
Elements, non-metallic, 127 
Elixirs, 72 
Elutriation, 37, 54 
Emplastra, 83, 84 
Emulsions, 69 
Endosmosis, 53 
I Enfleurage, 168 
Epsom salts, 108 

distinction from oxalic 
acid, 108 
Ethane and derivatives, 143, 153 
Ether, 155 

compound, 160 
danger in handling, 155 
official preparations of, 155 
Ethereal oil, 156 
Evaporation, 45 

influences which modify, 45 
precautions in, 46 
Excipients, 78, 79 
Explanations and directions, 192 
Expression, 39 
Exsiccation, 3'), 55 
Extraction, 38 
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EJstmets, 75, 76 




menstcua in making, 7r. 


Iodine. 1-28 


process of mnking, T.'> 


oflScial prepuratiouB of, 128 




Iodoform. 152 


■pATS. 171 

r FermentB. 180 


Iron and aramoninm sulphate. 128 




unorgauiMid. 180 


I'hloride, 122 


Filter, paper pulp, 4H 


hjdrated oxide, 122 


Filtr»timr«t 




Florentine receiver, 51 


lactate, 122 ' 


Fluid extracts, 73-75 


manganese and ohromium, 121 


menstruii in, 73 


oxide, 124 


FonoB of ciTHtulii, 5U 


with magnegia, 182 


Fowler's BOlntion, AH 




Fruit Msances, 160 


preparations iMintalning, IZli 


Fusion, 55, 67 


124 






piN.15* 

ur QlUDOse, 154, 174 

specific ttugle of rototioii, 171 


quinine citrate. 123 


reduced, 122 


Bacclmiiittd oarbonale, IW 




salts, 121 




scale, salts of, 123 


Glycerin, IBS 


strychnine citrate, 123 




sulphate, 123 


aiycoritai, fi9 


dried, 124 






Gold and Hodn chloride, 118 






valerianate. 133 


GrannUtion, 57 




Orinding, 35 




Oum-resin, 170 


Oums, 173 




Oun -cotton, 172 


-IT-^HES mineral, lie ^^^^H 
X\. Ketones. 116 ^^^^^^M 


soluble, 172 


Ofpitani, 107 
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EDITED BY 
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rTho want of a text-book which could be used by the practitioner ■ 
Eind ftt the same time be recommeiided to the medical student has 
been deeply felt, especially by teachers of surgery. Hence, when 
it was suggested to a number of tliem that it would be well to unite 
in preparing a, book of this deacription, great unanimity of opinion 
was found to exist, and the gentlemen before named gladly con- 
sented to join in its production. While there is no distinctive 
American Surgery, yet America has contributed very largely to 
the progress of modern surgery, and among the foremost of those 
who have aided in developing this art and science will be found the 
authors of the present volume. All of them are teachers of surgery 
in leading medical schools and hospitals in the United States and 
^^ Canada. 

^L Especial prominence has been given to Surgical Bacteriology ; a 

^^B feature which is believed to be unique in a surgical text'book in 
^H the English language. Asepsis and Antisepsis have received par- 
^^M ticular attention, and full delaila of the various methods of disin- 
^H fecting instruments, hands, and the field of operations, sutures, etc., 
^^^k will be found. The text is brought well up to date in such import- 
^^H ant branches as cerebi'al, spinal, intestinal, and pelvic surgery, and 
^^^1 the most important and newest operations in these departments are 
^^1 described and illustrated. 

The testof the entire book has been submitted to all the authors 
for their mutual criticism and revision, also an entirely new and 
original feature in book-making. The book, as a whole, therefore, 

■ expresses on all the important surgical topics of the day the con- 
sensus of opinion of the eminent surgeons who have joined in its 
preparation. 

Oneofthe most attractive features of the book is its illustrations. 
Very many of them are original and faithful reproductions of pho- 
tographs taken directly from patients or from specimens, and the 
modern improvements in the art of engraving have enabled the 
publishers to produce illustrations which it is believed are superior 
to those in any similar work. 
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Rjglene. 

8, BlLLINGB, ProfeBBor of Hygiene, University o 



of Mediciue anil of Clinical Medicine, Uuiverslty of Penaflylvi 
8carlatinat Heasles, Botbeln, Variola, Varioloid, Tacclo In, Vnrfeella, 
fflnmpB, ffhooplDgHwnfh, Anthrax, Hydrophobia, TrlohlnoBlB, 
Actinomycosis, Glandcra, ttnd Tetanns, 
Jaueb T. Whittakbr, M.D., Professor of the Theory and Practice of 
Medicine and of Clinical Medicinp, Medical College of Ciocinnati, O. 
. TnberenloBls, Scroliila, Syphilis, Diphtheria, Erfslpclas, SalarlK, 
L Cholera, and Yellow Fever. 

mV- BiLMAN Thomtbok, M.D., Professor of Physiology, Now York 
P Univeraity Medical College. 
5erTonB,MDsenlar, and HentalDlcieaseBClnelndlngOplDm Habit, etc.). 
Horatio C. Wood, M.D., Professor of Materia Medica, Pharmacy, and 
Oeooral Therapeulica, and Clinical Professor of Nervous Diseasea, 

Univeraily of Peonfljivanla. And 

u-iit OsLBit, M.D., ProfesBor of Practice of Medicine, Johns Ho[ 
WJtina jTaSveraity, Baltimore, Md. 
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Vrlne (ChemlBtry and Mlcroscopf). 



Kidneys and Langs. 

Fbamcis Delacibld, M,D., Prol'eBsor of Pathology and Practice of 

Medicine, College of PhyBiciana and Surgeona, New York City. 

Alr-passagres (Larjax and Broncbl) and Fleara. 

Jaices C, Wilson, M.D., Professor of Practice of Medicine and of 

Clinical Medicine, Jefferson Medical College, Pliilsdelplila. 

Pbarjiix, (Esopha^ns, btomach, and Intestines (luclndlog 

Intestinal Parasites). 

William Pbppf.k, M.D., Provost and Profeasorof the Theory and Prac- 

liceof Medicine and ofCIiuical Medici lie, Univeraityof Pennflylvania. 

Peritoneum, Lirer, and Fancreast 



Benry M. Ltman, M.D., Profeeaor of Principles and Practice of 
Medicine, Ruali Medical College, Clilcago, III. 

Heart, Aorta, Arteries, and Veins, 
E. Q. Jankwat, M.D., Professor of Principles and Practice of Medi- 
cine, Bellevne Hospital Medical College, New York City, 
Blood and Spleen, 
William Oblbb, M.D., Professor of Prncllce of Medicine, Johns Hop- 
kins UnlTersitj, Baltimore, Md. 
Inflammation, Embolism, Thrombosis, Ferer, and Bact«rlologf. 
W. H. Wemh, M.D., Professor of Pathology, Johns Hopkins Uoi- 
Tersity, Baltimore, Md. 

The articles are not written as thongh addressed to students In lectures, 
but are exhaustive descriptions of diseases nith tlie newest facts as re- 
gards Causation, Syraplonwtologj', Diagnosis, PrognoBlB, and Treat- 
ment, and will include a large number of approved Formuiw. The re- 
cent advances made in the study of the bacterial oriifin of various dis- 
eases are fully described, as well as the bearing of tbe knowledge so 
gained upon prevention aud cure. The subjects of Bacteriology as a 
whole and of immunity are fully considered in a separate section. 

Methods of diagnosis arc given the most minute and careful attention, 
thus enabling the reader to learn the very latest methods of investigation 
without consulting works specially deyoted to tbo 6u.biect, 
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An American Text-book of the Diseases of Children will he 
iesned as a hiandaome imperial octavo volume of ahout 1200 . 
pages, uniform with an American Text-book of Surgery, coQ-^.g 
tainiiig numerous wood-cuts, half-tone plates, and colored iUos^ j 
trations. The plan contemplates a series of original articlee 
written by some sixty well-known psediatrists, representii^ 
collectively the present teachings of the most prominent met 
ical schools and colleges of America. The work is not intendeol 
to be encyelopffidtc in character, but to be a practical booh 
snitable for constant and handy reference by the practitioner 
and advanced student. 

One decided innovation for a book of its size is the large 
samber of authors, nearly every article being contributed by 
» specialist in the line on which he writes. This, while entail- 
ing considerable labor upon the editors, has resulted in the 
publication of a work thoroughly new and abreast ef the times. 
The entire work hua been practically written in a few months, 
thus removing the usual objection to treatises of this class, 
that they are out of date before they are published. 

Especial attention is given to the consideration of the latest 
accepted teaching upon the Etiology, Symptoms, Pathology, 
Diagnosis, and Treatment of the disorders of children, with 
')£be introduction of many special formula and therapeutic 
.procedures. 

Special chapters embrace at unusual length the diseases of 
.fthe Eye, Ear, Nose and Throat, and the Skin ; while the intro- 
ehapters cover fully the im[5ortant subjects of Diet, 
, Exercise, Bathing, and the Chemistry of Food, 
iheotomy. Intubation, Circumcision, and such minor sur- 
procedures coming within the province of the medical 
ititioner are carefully considered. 
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of the parts. The work will be found thoroughly practical in lie teach-' ^ 
ings, and is intended, aa its title implies, to be a morking text-book 
for phyaicianB and students. A clear Lne of treatment has been 
laid down in every case, and although no attempt lias been made 
to discuae mooted points, xtill the roost important of these have been 
noted and explained. The operations recommended are fully illus- 
trated, so that the reader may have under his eye a picture of the 
procedure described in the text, and cannot fail to grasp the idea. 
All extraneous matter and discusaiona have been carefully ex* i 
; eluded, the attempt being made to allow nothing to cumber tb^g 
lit. - -1 

The subject-matter has been brought fully up to date at evenHI 
t point, and the worli is aa nearly aa possible the combined opinioo*'' 
Lof the ten specialists who figure as the authors. 

The work is well illuatrated throughout with wood-cnta, h^.fl 
i and colored plates, mostly selected from tJio authors' prirat^fl 
Dllectiona. 
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Pr^eaarqf QphthalmAoiry,Jr^tm Siedictd CoUege, PhUaMpltla,ri 
"One of the bast hand-books nuw ostant un tho sabjeot," 

[Signod) J. 0. STILLSON. M.D., 

PrtifaKr of Eyt and Ear, Ontral ColitgB of Thytieian* and Sarffeomt, IndiiwiifHiiUfJ^ 
"Vastly superior to any Imok on the suhjeot with whioh I am fimiliar." 
(Signed] FRANCIS HART STUART, M.D., 

BrooWjm, y. K. J 

"Oontsinfl in tha most nttraotivo and oasily uniJerstoo'l form juat the Borttj 

Bowledgo which ia nwassary to tho intBlligHot praotioe of ganotal medio 

ipgerj." (Signed) J. WILLIAM WHITE, M.B.. 

Pnifawr of CUnifol SiUTfery (n 

"A Ter; reliable guide to the study of eye diseases, presenttng the ]mteit 
doewertidess." (Signed) SWAN M. BURNETT, M.D,. 

4. tf OpMhalmotOfiii and Otntogii, Mid. Qgpartiunt Univ. Otorgsloan, WatliiiigMt, B 
10 



Second Kevised Edition, For Sale by Subsoription onlyi 

A NEW PEONOOTCING 
DICTIONARY OF MEDICINE. 

Phonetic ProDunciation, Accentuation, Etymology, etc. 

By JOHN M. KEATINa, M.D., LL.D., 

BlIovoftbeCoUegcflfPhyfiiuiiiDaof PbiliutEiphia; VicD-PreddeDCot'thoAmerioi 

FBdiatridEiooiety^ F.x-Prceidentof the Ai>»wiation ut' Life lueiiriLiioB Mediooi 

Directon; Editor " C7clop»di& of the IliseoaeB of Cbildreu,'' 



] 



HENRY HAMILTON, 



Cu-Aut 



Tof "SauQdBra' Med 



l1 Lexi< 



WITH AN APPENDIX 

SOHTAHTIBO FMPORTANT TABLES 0PBACir,LT,MICUOC0CCI,l.BOC0M\i 
PTOKaIkEB; DltIlG8ASDMATKRIAI,8I18BDIN antiseptic BDKQKBT } 
rOISOKS AND THBIR antidotes; WBIQaTB AND M 

THERMOMETRIC eOALES ; KEW OFFICIKAL AND 



Fotffling One very Attraotive Volume of over BOO pagei. 

^06, Cloth, $5 net ; Sheep, $6 net ; Half Eassia, $6.50 net.1 
With DeuiBDu's Patent Index for Ready Reference. 



mmeodiDg it 



eoi^Bd with KuiLting's Diclionnrj, aocl ihaM take pleunrc 
imyolassos." (Signad) HENRY M. LYMAN, M.l>., 
inciji/si lUiii Pnicltcs ij/ Sfedlcine, Smh Mcdiaal Cbllegu, CMeaga, Ji 



n oonvineod that ic will be a very valuable adjuDot to mj stud; tabid 
int io aiie and suffioiently full for ordinarj use. " fl 

(Signed) C. A. LINDSLBY, M.D., A 

Pralatar of Throra mid Frseli'ic^Medidtte, Medical Dept. I'uto UaivcrMl/, 

SeerOarti CmnKticul &uta BQard nf UiaUh, }/cw Uaoen, Omneeilml, 
Till point out to my DlaBsoa the many good features of thia boob w oom. 
irilh otbefs, whioh will, I am Buro, make it very popular with itndents." 
(Signed) JOHN CRONYN, M.D., LL.D.. 
PntfiaaoritfJ^nclpbaaTiiiPracHeetfMallcmcaad Otntcal NrOielnci 
Pr!<nilaUiiflltaFbaiUg.MaliimlDepl. Niagara UiUiwMy,Bi0ala,S.i 
" My fliaminntion and uie of it bare given me a veiy favorohle opinion of 
•lit, audit will give mepteuure to recommeBd its use tomy alara." 

(Signed) J. W-. H. LOVEJOT. M.D.. 
l^aiarvfThioryai^PraMaii^Mfjiicii^.andJynldml'itlut'^inUyf 



Medteai DrpL Omrgetaim UnMrHly, Waihiagiatt, 
II 



"Aal 



f Second Edition, for Sale by Subscription. ^M 
AUTOBIOGRAPHY M 

SAMUEL D. GROSS, M.D., 



N COLLEGB, 

EUEillTUS FRaFESSOEl OF BUUOBIIT IN THE JBFFBRBON MEDIOAIi 

j>BLpeiA. 



WITII REMINISOENOES OF 

HIS TIMES AND CONTEMPORARIES. 

EdiWd by Ilia Sona, Samuki. W. Gross, M.D., LL.D., late 

feasor of Principles of Surgery aniJ of Clinical Surgety in i 

Jefferson Medical College, and A. Haller Gross, A.M., 

of the Philadelphia Bar. 

Preeededby a Uemoii- of Dr. Qi-oat by t/ia late Auatin Flint, M.D., LLD. 

In two haadsoine vols., eacli contalniug over 400 pages, 

deiuf 8vo., ex. cloth, gt. tops, with fine Frontlspieoo 

eograved on steel. 



BHce . . . $3.00 net. 



I 



J 



This AuTOBiooBAPHT, which was continued by the Ute emii 
' Surgeon until witliin three months before his deiith, contaii 
full and accurate history of his early struggles, trials, and subBe- 
qucnt successes, told in a singtalarly interesting and charming man- 
ner, and embraces short and graphic pen portraits of many of the 
most distinguished men — surgeons, physicians, divines, lawyers, 

Btatesmen, scientists, etc. etc with whom he was brought in con- 

' laet in this country and in Europe ; the whole formin 
f wore than (hree-quarters of acenlurj. 




i'ocket Medical Formulary 



WILLIAM M. POWELL, M.D., 

I AttBnding Physician to tlio Mercer House for Invalid Women, at Atlantic Otj. 



t 



miag a handsome and convenient Potket Corapnnion of nearly 300 
printed paiges, and blank leaves for additions. 

WITH AN APPENDIX 

itaining Posological Table ; Formulee and Doses for Hypo- 
dermic Medication: Foiaona and their Antidotes ; Diam- 
eters of tht; Female Pelvis and Fmtal Head; Obstet- 
rical Table ; Diet List for varioua diseases ; 
Uaterials and Druga naed in Antiseptic Surgery : Treatment 
of Asphyxia from Drowning; Surgical Bemembrancer ; 
Tables of Incompatiblea; Eruptive Fevers ; Weights 
and Measures, etc. 



Third Edition, Eevieed and greatly Enlarged. 

Idaomely bound in Morocoo, with Patent Index, Wallet, and Flap. 
rrice, $1.75 net. 



, 1802.—" The proBorlptiona h»vfl boon tnken 
neud thievolume toallwho ileeiie to pnrflhaH 1 



from [he writings or pract 
worth; i>! trial. Wo hoBi 
mohaworlt." 

Bbw York Mkhicat, EurORTi. Fehrunr^f 37. laBZ.—" This little hook, thai oan j 
ba conveniently oarrleil in the poaket, oantalnn an liomsiue amount oF mnterial 
It ii Tiry ni<efnl. anil, aa the name of the uatbor a! each pieMrlption ii given, i 



THIBD EDITIOIT. 

How to Examine for Life Insurance. 

. Bt JOHN M. KEATING, M.D., 

Uedleul If! rector reaa Mittusl Ijlb lDmrBnL« Cu. ; Ei-P(e>ldeiit oflhe AaBacinllaaol 

UfelimuraoceUedlcalDirentdra; (imaulliiiK Hjaiciiui for DiscMamif Woiuun 

nt St, AgDU' UoBplUl, t'lilla. ; U^aiBilologlst to St. Josepb'ii UoipltHl, etc, 

Wlthlvo targe Pfaololype TUiiitrBtioaB, and b Plate jirepared by Dr. Mcaeltin from 

FHce, in Cloth, $3.00. 

FAET I. iioB been oarefullj" prepared from tlie beat works on physioal 

diagnosis, and It a ahart and Bucoinct aooount of the nietlioda asud to 

make axaioinatioiie ; a doscriplion of tUe aormal condition, and of the 

earliest eTidviioHB of disuaxH. 
PAKT II, oontatos the instructlous of twant/'faur Life loBuranoe Com- 

paniua to thuit medical axatoiners. 

PEESS NOTICES. 

" Tlismmt pradioal udAiubI on thin Bnbjout that but jnt beenoBered aa a gniile 
to tho medloal exsir.iaar For life insnrance. It DDntnina mach lUat ia needful in 
the way of refarsMOa thatflantiot be found groaped elMwhere." — Unffai/ Medieal 
and Surgical JottntaL 

" Jaiit BuDh a book m tho joung and ineiperienood modioal oxaminer needs. " — 
Tha Amtriean Journal of tAt Midual Seimcea. 

"By far tbe mostuMral bookwbicli hae yet appeared on inaaraDce examination. 
Iho hook ehould be at the right hand of every phyaiolan interested in thiB-epocial 
branoh of inadioal aeienoe.'' — TAi Meilieal JVbiwi. 

" Tho volnnia ia replete with information and an^estion*. and ia a Taloable eon- 
triliution to the literotars of tho modlcal departineut uf life nndorKritura' work." 
— TAo JTiiiiad- Suati Review (IntmraDee Joumal). 



In Active Preparation, Ready Shortly. 

MAN"UAL OF SURGER 

GENERAL AND OPERATIVE. 



JOHN CHAUMERS DA COSTA, M. D., 

luatruclor iu Surgery, JelTorBoa Medlcul College. 



\ 



A nev manaal of the Principles and Practice of Sargery, intended to 
meet the growing demand for students and otiiers for a mediiim-aiaed vork 
, which will embody all the newer methoda of procadnre detailed in <( 
1 Urgei text-bookB. 
* 1* 



SAUNDERS' 
SERIES OF MANUALS 




STUDENTS AND PRACTITIONERS. I 

The aim of the Publisher is to furnish, in thia Series of Manuals, 
t number of higTi-cIass works by prominent teachers who are con- 
rnected with the principal Colleges and UniverKities of thia country; 
' the position and experience of each being a guarantee of the sound- 
ness and standard of test of the subject on which he writes. 

Especial care has been exercised in the choice of large, clear, read- 
able type ; a high graile of slightly toned paper, of a shade particu- 
larly adapted for readiijg by artificial light ; high class illnstrations, 
printed tn colors when necessary to a clear elucidation of the text 

1 and strong, attractive, 'and uniform bindings. 

j^B The prices vary greatly (Sl.OO to 82.50), it not being desirable 
^^Hflx an arbitrary standard and pad the volumes accordingly, 

r 



Ifow Beady—Fourth Edition. 

CONT.UNISG 
"niMTS Ol^ I^ISS■BCTI03^T." 



Essentials of Anatomy and Manual of Praotical 
Dissection, 



I 



Fnitenorof 3ut„. 



By CHARLES B. NANCREDE, M.D., 



_■! niiiii 
g Mombei 






e Uni' 



litj'of MiehVgai 



urgeon JciOiir^oD Medlcni tjollege, etc (jtc 



0, Italy; 






B Fnll-pig* Lithoiriphlo Flitn In Cfllor*. Orer 200 tllaitjatiflDi. 



No pallia or expente lius Men spared to [nake tlila work the n. 

CDQc1ae8turieiit'9Minua1of Anatomy and Dia^eollonover publiabod.Bknei- la mis 
coHiitry or Europe. 

The colored plates are daalcued to aid ttin student In dissectlue the muscles, 
arterlea, veins, and nerves. >^i' tbia edlltini the woodcuta buve all been apeclaUy 
drawn and engraved, and an Appendix added containing 60 lllustratlans repre- 
sentlag the structure nl the entire numau9heletou,t]i': whole baaed on the eleventh 
edition ol Gray'a Anatomy, aod formlug a bandsome post Sto. rolume ot over 400 

Price, Extra Cloth or Oilcloth for the Sissection-Boom, 
92,00 net. 



Al 
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JUST PUBLISHED— SECOND EDITION. 

A Manual of the Practice of Medicine. 

By a. a. STEVENS, A.M., M.D., 

intl DiagDMls In tbe UnWerBlt; oC Fenngy iTstila, ind Demonstr&uc 
holag; in tbe Womiin'a Medicwl College of Philadelphia. 

Post 8to., 50S pagm, Ulnstrated. Frioe, Cloth, 98<fiO. 

Contributions to tlie Bcieace of medicine have poured in eo rapidly 
daring the last quarter of a century, that it is well uigh impossible 
for the student, with the hmited time at his disposal, to mastei 
elaborate treatises, or to cull from them that knowledge which is 
absolutely esseotial. From an extended experience in teaching, the 
author has been enabled by classification, the grouping of allied 
symptoms, and the judicious elimination of theories and redundant 
explanations, to bring within a comparatively small compass a coin* J 
plete outline of the Practice of Medicine. I 



I 
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NEW BEADY. 

A Manual of Medical Jurispradenoe 

AND TOXICOLOGY. 4 

By IIENRV CHAPMAN, M.D., * 

Professor or Inalltules of ^[eaicinB aud Maditnl JurisprudeDue in the .lefferBon MadiOBl 
CullBgo, Phllfldfilphlii; Member of the CoHego of PhrsidiLUB, Philadelphia, etc 

232 pp., post-octavo, with 36 lllusfratlons, some of which are in colors. 
Frioe 81.2S Net. 

For manj jearg thnre bos been a demand from members of tlie mcdiu&l 
ttnd legal proresaionR for a mediuin-Bixed work on tbis most important 
■branch of medioine. Tke nBoeaaarily presoribed limits of the work per- 
mit only the consideration of those parts of tbia estenaive snbjsct whioll 
the esperieucB of the aalhoc aa uorooer'a physioiaa of the city of Phlla- 
delpbia far a period of six years leads him to regard as the moat msterlal 
for practical purposes. 

Particular attention is drawn to the illustrations, many being prodaoed ^ 

In colors, thus conveying to the layman a far clearer i^ — ' "' i_ .J 

tricate cases. 




NURSING: 

Its Principles and £*ractioe, 
FOR HOSPITAL AND PRIVATE USE. 

By ISABELLA A. HAMPTOK, 

g School (or Niuaeii ittschea to Bellevue H. 



Price, $3.00 net. 



if HuraM, nUnoi» 



Aue 






ticely new work on the important subject of nursing, at 
oompreLeuBive and systeraatic. It is written in n clear, ac- 
ifiurate, and readable style, suitable alike to tlie student and lay 
reader. It Ib of eapecial value to tlie {ji'aduated nurae who desires 
acquire a practical working knowledge of the care of the sick 
and hygiene of the sick roora. Thoroughly tested and approved 
processes iu practical nursing only have been given, particularly iu 
.antiseptic surgery. Illnatrationa have been freely used wherever 
lecessary to elucidate the text. 



■"The newast 



Ontario Medicaljoun 
in himaelf." 

Iiutt-Ckeaa, {CbSa&gj). 
The Ckunhman.—" ' 



aohofui 
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nr ACTIVE PBEPABATION. BEADY SHOBTLY. 



A MANUAL OF 



Materia Medica and Therapeutics. 



A. A. STEVEXS, A.M., M.D., 



of PtXiuACfi/ta ihB Won 



'a Uadlciir Callage of FbllodelpblB. 



F 
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NOW READY. 

A. SYLr,A.J3TJS 



Lectures on the Practice of Surgery. 




THE AMERrCAN TEXT-BOOK OF SUnOERY. 



PBIGE 



62.00. 



I 



This the latest work of ita eminent author, himself one 
the eontribntors to the '■ American Text-13ook of Surgerj' 
will prove of exceptional value to the advanced student who 
has adopted that work as his text-book, It is not only the 
syllabus of an unrivalled course of Surgical I'ractice, but ad 
«pitame or supplement to the lai^r work. '. 

NOW READY. ^ 

Notes on the Newer Remedies, 

Therapeutic Applications and Modes of Application 






Bv DAVID CERNA, M.D., Pii.D. 



Forming b email .ootavo volume of about 175 pages (7x5) Inohoi. j 
PRICE - - - «1.26. 

Tlie work will take np iii alphiil>ptioal order all tha Newer Rm 
giWng thdlr physical propurtii-s, aoluliilitj. tlierapeatlo appliaatlons, m 
mlnlatratlon, Rnd chemical formiiltt. It will in this v/ny, form ft v 
valanble addition to the various worka on Therapetttics now " 

ChomUta tre so mnltlpl.vinji aninpouniB that if each compnand (a to t 
thoronghly stndied, liiTeBtigations mnat be oirriad far enough t ' ' 
mine tho practical imporlaiicc of thp iicff agBOts. 

BrfiTily and conciseness compel tlia omission of all blbliogrophioal h 




SA-TJNDBRS' * 

POCKET MEDICAL LEXICOI; 

OR, 

Dictionary of Terms and Words used in Medicine and Surgeryi 



By JOHN M. KEATING, H.D., 

EdltQF of " Cvi^loiuediii of Diieasea <if C>ii1ilr(.n," elc. : AuLb 
"Now PtoHQUQcipg DiotioQarj of Meaiciue," 



Co-Bulboc of 



HENRY HAMILTON, 

TrsTislfltion of VirgU's JEutid into EiiflliBh VorsB 



Price, 75 Cents, Clolh, $1.00, Leather Tucks. 
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"SaondBrs' Puekot MoiiioaL Lei 
[■to STflrir student 'if jd edit] inn. It n 
' ' lilso tables of etjiuulggiual I'ucl 
I Ti»U6na uBsd in modicino, [Hjisona 
T FhliBdelpbiiL 



oroplete mtle 
a a vary large i 
a medical tern 



IN ACTIVE PHEPAEATION. 



I 



METHODS OF H 

PREVEHTINB AND OOEREOTim ^ 

Deformities of the Bones and Joiats. 



A Uandliook of Practical Orthopeedlc iJQrgery. 



al and Orthonieiiic Surgery. Philadelnbla Pc 
Prnru&BorofOrtbouifdioaiirgerf, JeO'Dnou 
idima CoUcge. PbifadeLphia.elo., elo. 



The aim of the aathoc wili be to provide a booli of moderate siie, oontain- 
fng comprHlieiiBivu dut&ila that will euablu general practitionHrii to Ihor- 
oaghlj uiiderstaad tliemeoliaDical features of tbu man/ forms oF oongeuiUI 
aud acquired deformitius of titu bnne^ and Joiiita. 

Hucbanical and operatira procednraa will be given In detail, and pratni- 
nence will be given to the meohanioal requiretnentB for braces and artifioiai 
limbs, etc., witb. deaoriptioii of their methods of coastructioD. A larga 
nambar ot origiaal illnsttatious will be ased to make deBociptions clearer. 



IN PRESS. READY SHORTLY. 



DISEASES OF WOMEN. 



Br HENRY J. GARRIGUE8, A.M., M.D., 

PnTtaaoT ot Obatetrlue in tbe fie" Vark rast-Urnduiilo Medloa] Sobvel mi 

HoBDlUl: UjnBoologlBt to St. Mark's HospIIbI, Nb" York air; GjiiBy 

eologlat to the Gerinsn DitpSDiary Id t&e City of New York; Gun- 

■uT[iagOli9(«id<iUntaibe.Na« YDrkInbntA3T]um;Obalelrla 

EurgaoD lothe New York UBternttrHoapUal: t'eWo'w ot 

the Ameriiuia OTaecDloEiul Sootetr : Felinw nf the 

Sew York AcHiiemyorMedlclua: PnsldeBlof the 

(jurmitu Modloali^clstratNoirYDrk.elc ale 

B One Ter; Hntiilsoiite OcUth Tolume, of about 700 pages, profttselff 
Illnstrated bf Wondcut^ and Colored PluU's. 

PRICE, CLOTH, S4.00. tiUEEP, «5.00. 



IiO 
A prxitloal irork on GrninecilDgy Tu 
Ma in > torae and eoaciio mnnnar. The importance or a tharcmgh knuwlwlgfl ( 
Uw anatomy of tha fuiaalo pol vio organs haa bosn fully rooognited by Iho nul 
ftnd ouDsiilorablB apftas hsJ been doTotDil to f.hs eul^jeaC. Tbo oliapteri on 0| 
tidiu nad trantmcnt fill he Ibii rough ty mndom. And are based upon tbn large hat 
■nil printla practlcu of tlio aolhor. The toit la olueiiinlad by a liirgu numbBr t^M 
illnatration" ami e(iluri?il plates, toany of them hoing originnl. 

STlLlBrS OP OBSTETEICAI LECTTJEES J 

In the Medical Department University of Pennsylvania, 
By RICHARD C. NORRIS, A.M., M.D., 

Bemoqsltalor of OhntatricB IQ ttLetlDlreisity of PonnjyiTania, 

Third Edition, thoroughly reTised and enlargHd. 

PRICE, CLOTH, INTERLEAVED FOR NOTES, ijtS.OO Set. 

ThB Nbw York Mflind R^aird of April 19, 1890, referring to this book^j 

.ys : " This modest litll« worlt is »o far auperior to others on tha H%m 

subjeot thiit we t;ike pleasuru in calling attKOtion briolty to its esodlen 

featnresi. ^mall as it is, it covers tho Eubjeot tlioroughly, aiiil will prof^ 

Invaloabli: to botli the studant and the practitioner as a meana of Bxinj 

and conoiae form the knawlud^^e derived from a puruBal of tba'"! 
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wow EEADY. SECOND BDITIOTf. 

AN OPERATION BLANK, 

With List of InstramentE, eto,, 
EEQTTIKBD IN VABIOUS OPEBATIONS. 



1 
I 



Prepared by W. W. KEEN, M.D., LL.D., 
Price per Pad, contoioiog BUinks Tor 50 Operatloas, SO CentSf net> 



• Saunders' Question Compend^ 
Kon the Standard Anthorltles lo Medical Literature ^^M 



I 



Slndents aDd Pmetilioners ia eTtrr Cilf of Ibe Uiiitul StalcR and Canadai 

THE REASON WHY I 

TI105 ari! till' mlraiiM guard of " Stndpnt's Ualps"— tliat do hklp ; tlm^ 
are the leaders is tbeir speciail line, well and aatkorilativelg writtea bg alda 
ncH, tdto, as teachfrt in the large eoUeges, knouj exactly vlial u Kianled bg a «M- 
^M preparing for hia exanUnatioitt. The jadgruent exeroiaed In tile seluulion 
of authors is fully dumonBlrstod bj their profeasioDal iilerstion. Cifussa 

FBOM THE It&nKS OF DEHONSTKATOIiS, Qt^IZ-HASTERS, AND ABSISTANTa, HOSV 
COLLEIiES. 

Esoh bonk is of oonvenient size (5 by 7 inches), containing on an aver- 
age 250 pages, profiissly iilnalrated and elegantly priiitad in olear, road^ 
ble type, on fine paper. 

Tilt! entire fieries, numbering twenty-tlireo aubjeota, liaa been kept 
thoroDghly revised and enlarged when necesaary, many of theni being in 
tbuir third and fuurtli editious. 
TO SUM UP. 

AlthoQgh there are numerous other Qnizies, Manuals, Alda, etc., in tll« 
market, noneof tbem approach the "Blue Seriva of Qneslion Compenda," 
and the claim ia made for tlie following points of eioellence 1 — 

1. Professional standing and reputation of anthors. 

2, Conciseness, olearness, and standard of text. 
S. Size of type, qnality of paper and binding. 
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ESSENTIALS OF PHYSIOLOGY. 

By H. a, HABE, M.D., 

of rharnpeullcs and MiterlH Medio tn the Jsflerson MtnUcal CoUegs ol 
lelpblH: PKvalcian loSt. Aenee' Hmnltal and (g ihe Medlusl Dlipeuutr 
the Children's l[i»riti'! : I-aureale of tbe Royal Aoadem; of Madlciao 

la FlelElum. of Ibe .Medjoul Sonlelj' of lAiidnn,etc.; HeOTetatjof 



Grown 8to., 230 pages, nameroas illustrations. 



F Vhird Edition, rcrlBed aud enlarged hf the addition of n series or banj 
somu plat« IllustratioDS taken rroni the celebrated 
"IcuncB NcrTorum Capitis" of Arnold. 

I I'rice, Cloth, $l.00net. Interleaved for note*, $1.2S net 



I Venerea 
and 
.iOUnlOBl t 
Lectori 
Vi 



ESSENTIALS OF SURGERY. 



Venereal OUeaaes, Surgical Landmarks, Minor and Operative Surgery, 
Complete Oesoription, together with full illuatrationa, 
of the Handkerchief and Roller Bandagi 



d Operative Surgery ,^^H 
ull illuatrationa, ^^H 

n nperatliB aunerf, an^^^H 
burgeon to the Howud ^^^H 



Br EDWABD MARTIN, A.M. 

ofwHir of Gt^alto-Urinarr Dlscaiies, 1 iiiLnii.'iDr I 
■ un Minor SurBorr.UnWeraitj of l-ennsj-Iyani*; 
Uoipltal; AaHUtiut Surgeon to tbe Dnlvenltji Ui 

Fifth edition. Grown 8to,, 334 pages, proFuBel; illnstrated. 

Cooslderablj enlarged by an Appendix vnntaining ftill directions and 

prescriptions far tbe preparation of tlio Tarioii!4 materials 

used in ANTISEPTIC SUKtlERY ; also several 

hundred recipes covering the medical » 

treatment of snrgical affectiouB. 

Price, doth. $1.00. Interleaved for Notes, $l.2S. 

"'Or. Martin hna admirBbl; lOKieeded ia teleoting and retain;^, j_. ..__ 
'- — Tj for purpoeos of ouimi nation, narl [luttinjc it ia moat eioeilent alups t 



ESSENTIALS OF ANATOMY, 

Including the Anatomy of the Viscera. 

By CHARLES B. NANCREDE, M.D., 

irgary uod Clinical SurgofF iu iLe UiilveraUv of Hlotigan, Aon Arbori 
londins Member of th.) ftoyal Acadomr of Medicine, Koin8.Itfliy; 
Idle SurgeoQ JeOerson Medical College, utc, etc. 

Fonrtb edition. Crowu Sro., 380 pages, 180 illnstraUons. 

Enlarged by an Appendix containing over Sixty Illustrations of the 
Osteology of the Human Body. 

Tlie nliole based upon tlic la»t (clCTentli) edition of 

GBAT'8 ASATOMY. _ 



I 
t 



Price, Cloth, $1.00. Interleaved for Notes, $1.23. ^M 

"TraljBnoh a book as no studoDt can afford to be without.'"— .4 nKrwon Fra^^ 
umer and Newi, Louisrille, Kentuekj. 

No. 4. 

Essentials of Medical Chemistry 

1 



ORGiNIC AND INORGANIC. 



Questions on Hedical Phfslcs, Chemicnl PiiTalologri A.DaIftlMl 
ProcesBes, Urinalrsis, and resiciilogf. 

By LAWRENCE WOLFF, M.D., 

HMpital ol Phlladolphfa';' Mem but of Philadoliibfii College of i-liariuaty, etc. etc 

Ftmrth and revised edition, nltb an Appendix. Cronn Svo., S13 pages. 



Price, Cloth, $1.00. Interlettved for Notes, $ t.2S. 



'We onuld vbh that more booki like this iroulil bs written, in order that medl- 
■tndeata might thug earl; b«»mB more Interested in vha( is often ■ diffionlt 
1 anlntercsting branch of madioal stud;." — Miiiiealaail Siirgicai RtpoHir. 
' The author Ib tboroughly feiniliar with his anlyeota. A oaBful aiWltion to tbs 
dloal and pharpiaoeatical library." — Reguared i%inBanU, Chicago. 
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No. 5. 

ESSENTIALS OF OBSTETRICS. 

By W. easterly ASHTON, M.D., 

roreaiiorufriyiiKU'ilngjiiitheMtdloii-i'hintrKlcBl CoKogeof fbllodelphini OlwielrMai 
lo Iho PbiliKlelpGu IIospilaL 

Third Edition, thoroughly revised and Enlarged, 

Croim Sto., 214 page§, 7a UlaBtrations. 



Price, Cloth, $1.00. Interleaved for Notes, S1.2S. 



nimaganrteai and prxuticf 




■ "AnaioBllontUttlBViilnmi 
nble oompend, snd tba beel 

"Aahlim'd Olatotrira. 0! onlrBuie y: 
to ffeahen up tha momory of the pnMti 

li thnrODgblj BftlBUlatoJ la be of nrvide to Btudonti in preparing for e: 
l^iuition, " — Mtdieal and Surgiual WeparUr. 

"Asbti>n'ii 'OleCotrisB should he c!in<iti1tcid by the medioal student antil hs nm 
_imrer eTer^ question ni nitbt. The practitioner miuld alao do wull to gl»nMi 
Klhe hi>ol[ now and then, tu pruveui his knonledga from getClag — '~ " - " 
mTort mdicaX AbUraci 



No. 6. 

ESSENTIALS OP 

Pathology and Morbid Anatomy, 
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C. E. KUKn SEHPLE, Il.l„ n.B., Caotab., L.&A., N.R.O.P., 

PhrBioiwi la the North lioslern tlci?|jitii.i tor Children, tlarknof; ProfiHsoro 
Anril Physiology iind liinminer lo Acoustics at TrlQllj 



Crown 8va., illustrated, 174 pagei. 
> Cloth, t. 



Interleavetl f»r Notes, $1.2B. 



a the poinla of view of arMtl a 




No. 7. 

essentials of 
Materia Medica, Therapeutics,! 



AND PEESCEIPTION WRITING. 

By HEXBY MOBEIS, M.D., 

JeraooslrBtgr, Jetftnou Meaiail CollegB; Fellow Cullege of Phreicians, I 

delpLlS] i;a-edltorfilddLe<s Materia Medina^ VtailiDg Phpician 

to 31. .rueeph'a HoapliBl, etc. etc 

Second Edition. Crown Sto., 250 pages. 
Price, Cloth, $1.00. Interleaved for 2fotea, $1.2S. 







One of tlio best oompende Id this Berlos. Concise, pithy, ami olear, well 
,to tliB purpose for whieli it ia prepared. " — Medical aitd Surgiral Repontr. 

■ The very essenCB of Materia Medina and Therapuatios bniled down and pTB- 
ited in a olear and readnble at^Ie." — Gaitlanl'a Midiail JouraaL 
'' A irell-arranged quii-book, oomprising Lbe moat important reoent remedies,"— 
'BankaTiam, Now York. 

■ ■ nts aro treatnd in snch a uniqaa and attriietive manner that tTitiy 

iealanJ Surgkai Jtunia!. 

Nos. 8 and 9. 

Essentials of Practice of Medicine. 



'ith aa Appendix on tlie Olinical and MiorosoopiaEil Ezamination of Urina. 



I 

^^V nird Edition. snlurEed h^ 
^^m Cbe wrltingi oT the n 



Colored (Togel) Urine Soale and numeroas floe IllnstratlDiia. 



dical ProfenkiD. 



CULLECTED A 



Post 8T0>t MO pages. 
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Price, Cloth, 42.00. Medfcal Sheep, $2.60, 



It Praeliliaiur. 
"The teaching is scund, the 
Hired, and Iba ntyls attraotire. 
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No. 10. 

ESSENTIALS OF aYN^COLOGY. 



By EDWIN B. CRAGIN. M.D. 

AtUndlDgGTnicuitugl9t.Itoo»»eU Hospital, Oiit-Pslleuli' 

iMlKODCSurgeuu, Kuw York 6iii)uerIlDBn1UJ,ela s^u. 

SECOND EDITION. 

Crown Bto., 186 pages, 58 floe il lustrations. 

Price, Cloth, $1.00. Interlenved for Nntea, $1.25 



a most DTiflellelil addition ti) (his periei or question campenilB. nnAimf. 
rill bo of gro»t aaaisUnea W Iha student in preparing for exmainKtian. 
Dt. Omigin is to Iw oongmtulatcd upoD baring pndiiDad in onmpnct rurm tbeEneo- 
(inli of OynncoloKy. The *tf Id ii iMnoine, aad at ths samo time tbe acatenoee ara 
well roaadwi. This ronders the bnok far more eatj \a ruad than mi«l «ump«niK 
and addi dislinotly to iti value." — Madisal and Surgical Reparier. 

" Stadents and practitioners, general iir sjieoial, oven doriva information aail 
b«nent from the pecuul and stud; of a csrcfiitl; written work like ttiis." — 
CoUige and Climral Recorii. 

No. 11. 

Essentials of Diseases of the Skin. 
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Br HENRY W. STELWAGON, M.D,, 
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SECOND EDITION. 

Orovn Sto , 262 pages, 74 illus., many of which are orlgint 

Price, Cloth, ifl.OO. liiterleaTCtl for Notes, $i.25. 



1 





No. 12. 

ESSENTIALS OF 

f Minor Surgery, Ba.ndaging, 

AND 

Venereal Diseases. 

By EDWARD MARTIN, A.M., M.D., 

SECOWD EDiriOW, BEVISED AWD ENLABQED. 
tiCrown 8ro., 



Pi-tefl, aoth, $1M0. 

" The besC eondensatiuii of the . 



Iff,terleaved for Notes, $1,23. 



oh it tronU ;ot pliMed biifure th» I 
eB?B3, though short, ia saRloiBatI; 
witli the most lulranoad views on 
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ESSENTIALS OF ■ 

Legal Medicine, Toxicology, ^^^ Hygiene. 



By- C. 



L 

Kttle broohuro, as its title indlciCex, oorors a. portion of ui 
% giwit mtent too milch neglooted hj llio stadenl, hj rcaao 
entinj Boid and the Toluminona amount of matter pertaii 
'mpnrlonl departmonts. The loading points, theeasei 



Crown 8vo., 212 pages, 130 illustration. 

Prlee, Clotb, $1.00. labirLeared for Notes, $1.25. 

At the prenont time, when tho Bold uF modioal Bcionco, b; rctLson of rapii 

" *""" ^asl, a, book whiob oontains the esaontials of any hrannh i 

ooneiBs, yot rondable form, must of neciueitj be of vnlue, 

: its title indicates, oorors a nortion of medical Kionoe thai 



np Bjalemstioally ai ^ . . _ _ 

" A fair wmpio of Eaandera' valuable enmpends for Che atndant and praatiti' 
It i# handsomely printed and illnatrated, and oonein and olaar in iti tmahinn 
tbdieat Btitf, St. Lonie. 
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ESSENTIALS OF 

Refraction and Diseases of the 
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le Eye.ll 



Ursduatea in Medici i 



Essentials «f Diseases of the Nose mi Throat. 



By E. BALDWIN GLEASOS". M,D., 

Borgenn Id uhnrgBof (be No»,ThroBt.uil Em DepinmeotoflbeNortbcni 

DiDpeuBsr* ; AislalauL iti tbu l!^ nepartmcnt of Ihn PhiladelpbJ* 

Po]/crialo and Culloge for Uraduutte io Modluim, ato. Bit 

Two toIb. In «De, orowD 8ro., S68 pn^s, proniscl; lUnstratedi 
Price, Cloth, $1.00. laterjeared for Rotes, $1.25. 

" A Tuhi&ble iKHik t» the ha^innur in Mioko hrnnuhoK, to tho student, to tba 1 
prBOtitionyt, and nean luij ii ma to uiofu thiirnugl] rpnding. Tbo authors iiro cap 
men, and na aaooesarul toachars know «hat ii Btn.lent miwt oaur].?. ■•— jVau- ] 
Molifal Rtcord. 

No. 15. 

ESSENTIALS OF 

DISEASES OF CHILDREN. 

By WILLIAM M. POWELL, M.D., 

Attending I'h^niclnn to the Morcer 

LiilePhyitciiLU tutheGlfniofij ... . . 

CROWN 8vo., 216 PAGES. 

Price, Cloth, $t.OO. Interleaved for Sotes, $1.28. 

"This work is gottsn n 
the Sivundara' Sorica. It 
I the department ti 
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lisvilla, Ky. 







I'OWBII'B ii 

pnpur, and elear tjpe add 

"■llo^ann- 

" Xho biiok i^ntaiae a sol 
Kill Htm of graat ntili 
1^ Philaaelpbla. 



II the otear and uttroctlTa atyla tUnt 

itaEns in appropriate Torm the gilt or alt tbi 

liich it rolntee." — Ajocrtcaii Pi-ao''' " ' 

a, uinrvel a! oomJonsation, HandBome bi 



r imi>ortant qitoBtioi 



.inatien oF dhildro 



ESSENTIALS OF 



lEXAMINATION OF URINK 



By LAWRENCE WOLFF, M.D., 



^OOZiOBED CVOGEL) UBINE SCALE AND irUMBBOUf 
ILLTJSTBATIONS. 



Crown 8vo. Price, Cloth, 75 Cents. 



Allttlo nork or deaiiled valae."— Cni'iKriiit^ Medical Miigazi 



" Tbe book is practiiml in clmnicter. oiimpreheiisET'a ca b desiralils, and a useful 
■ ■ ■ tudenl in hia studiBS." — Msnnhh Mgiical Mi<Uhly, Memphifl, Tunn. 



ESSENTIALS OF DIAGNOSIS. 
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Price, $1.S0 net. 

iroperly wiitten frum tbvir 
■ &^,nl. Now Vurk. 



ira ^1 



gw irflll-EalBated words, and the requiiad 
'—l-MritaUoiutl l\&lieal Magazine. 
ork; it is modorn and compute, and will 
wcirks whiuli ivia pechapa loo prolix na nelt 



ESSENTIALS OF 

PRACTICE OF PHARMACY. 



By LUCIUS E. SATRE, 

ProfeawrorPliBrniBi]/ nud Ualorla Uedica la tbu Ualvenil]' at Kauu. 

CrowQ 8vo., 171 pages. 
Price, Cloth, $1.00. IiUefleaoeil fof Xotes, $1.^3. 

it dea-i of grnuiirl in fmntl tmuipnas. TliB muttur » well digusted 






adical Auruiii, Albany, N. Y. 
"This TBry tulauble little nmnual nuvar 
"iniiDr. It contains prtiotioal pburinaoy 1 
obmoiHl, Va. 

"The bastquiionphatmacjWBhavo jol bi 
St, Louta. Mo. 

, book of only 130 pages, but pharmnoy 
oomiMted to onBibls a, pwery Dlurk to ' 
linger-poiit gniding n stncleat to «. completor k 



lie grimad In B moat ailmirablB 

inoJ." — Naluiiial Drug Htgnler, 
a, nuUhoU. It is aat t. qnh-i^asa- 



No. 20. 

\iitl Revised Edition, 



ESSENTIALS OF BACTERIOLOGY. 

A COSCISE AND SYSTEMATIC LVTRODUCTtON TO THE STUDY 

OF MICRO-ORUANISUS. 

Bt M. V. BALL, M.D., 

Jlnistant in MIonHOapy, Niagara Uuivonity, Uumtlo, N. Y. ; Lste Besldunt Phyaliiiaa 
(ierintn Hospital, t>lilladalpfiia, eto. 

Crofm Sro., 150 pp. 77 IUbs. and flre Dates, some in Colors. 
Price, Cloth, SI.OO. - - laterlearsd for ITotas, 3I.2S. 



delpbia. 



isuful as a lalxitalory 



■'This little book with its beautiful illiLilr 
iciulti of years of itudy and rsienrub v 
id Surgtrg, Saa FikaBiBoo. 



naidoJ.'' — Pacific Sceorii <^ H 




ESSENTIALS OF 



Wervous Diseases and Insanity. 



SYMPTOMS AND TREATMENT. 

. By JOHN 0. SHAW, M.D., 

iuloal Fralfessor of DiseasM ot tba Mind and Nktvoui Sirsiom. Long IslMid 
HoRiltaJ Mudiual School; Conaulling NeuroloKist to rrt. Catliarlne'a UoiplUl 
and Long Islaod College HoipilBl; Fi>rraerlj Mcdiosl Siipatin- 
lendbBLKrug'sCautily Insane Aeyluni. 

SECOND EDITION. 
Crown Svo , 186 pages. 48 Original lUustratioiiB. 

Moatlj aeleutad frnm tha Anthor'a pritala practice. 

Price, Cloth, $1.00. Interleaved for Notes, $1.25. 

Clearly and intcUigciitiy written."— Bo!(o» Meiiir-al and Surgical 

^n to this aeries of eumponda, and une that cannot fail to b 

rsloiaD9anilBtudoDtB."^il&/ira/iJr»/, St. Louie. 

ting."— TimtJ and Rigislcr.'Sev York and Phil4idBlphitt. 
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ontod and < 
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^ESSENTIALS OF PHYSICS, 



FRED, J. BROCKWAY, 



M.D., 

3 of fhyais 



Cronrn Svq., 320 pages, 155 fine illuatrations. 



Frtee, Cloth, 

Interleaveit /or Notes, 

■■The puhliahsr hM again ahow 
' Mn in the attrootivi atyle naa maa 
trawl NiaH, Loulacillu, Ky. 
!Mit«iTisi,[] that one need know of tl 
i»ti*i"— Jlfofico/Hscor./, NoH Yor 
" Ihe author liw deall with the niihjec 
M onlj-mniparatiTaly (toiy, bat alauof i 



$1.00 net. 

$1.25 net. 



himsotr aa (brtun 
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1 of his oomiienda 
aitliject, ia Hell writ 



-Amcrtcua Pfof 
3, and ia oupioiulj 



~M>duai Nauii, Pbiladnlphii 



Essentials of Medical Eleclricity. 

By D. D. STEWART, M.D., 

iDstrBtor of IMHeeMB of the NenoUB SfMem and Chief of the NeiiralDiicii 

in the JefferxiD Mwlioal CollegB : Phyilulsn to SL Mary's Hueiiilal, 

and to St. Oulatoptiees Hwiplul for CfaUdteu, eto. 



E. S. LAWRANCE, M.D., 

ChtofoftliaEUiMricaHlllnloand AraislaDtDomonatrjlorofDiBeaswoftliBNervouB 

Crown 8to.) 148 pages, 65 lllnstratlons. 
Price, Cloth, $1.00. Interleaved for Notea, $1.25. 

" Clearly wrilton, and nffoida a unfo guido to tho beginner in thia tuljofit."— 
JtHdieal and SiirgicalJournal. ItotuD. 

" Th« eubjeot ia prueutoil In a lucid and pleaaiug maDnsr," — IHidieal Rtcord, 
f Kbw York. 

A little work on an important rabjeot, whlob will prore nf great raluo to raed- 
jtudants and Irainod niirjof who wish to study the toicntifio aa well as tba 
I pTBOtlcal points uf ok-ntdcit.v. " — The Ilaipi/al, London, England, 



In FreparaHoH, Ready Shortly. 



i DOSE BOOK 



Manual of Prescription Writing. 

By E. Q. THORNTON. M.D., 

DemouBlralurufTTmrflpoiitits.Joireraun Medical College, Philadelphia 

The volume, in sizn and genera! np|icrirance, will be uiliforni n 
''Saunders' Pocket Medical Formulary." 
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IN I* It 13 PABA'J- lO N. 

id: E T H O 3D S 



PREVENTING AND CORRECTING 
DEFORMITIES OF THE BONES AND 



A Uauilbook of Practical Ortliopeilic Surgery. 



-*Rrs»W(M01l ■Jl' UEHCBiJ 



H, AUGUSTUS WILSON. M,D., 

HOPBUIO SuaoEKY. PHlI,4DBI*lft*. PI 



_'TItfi iiiju •>( the aollii>r will be tn prnvide s Ivook of mgdw 
^ 'eunlainiiig ci>mprelieusiiii: delailH iliul will enable gaieriil p 
iiiroiiglil.v Linderfitund (lie wecbaniail feamresof thejnn 
#. (rf coiigenilal niid acquired deformities uf tlife \\mea nnd Joint 

K buuk might well be called Orlliopedic Tberapfulic^ asfl 
'ffldfipt as a biuis tlie deecriplion, syinploms, signs, and diugno ' 
t which to etabornte ttie appropriate detiiilfl of treatment. 
jA^he III cell. itiical liinctiimB thnt »re impaired wilt be i^inndered & 
lo jjrevi'iiiii in, iis nf primarj- iTiicortanfe, and following thit will f 
" ■ " ; melhi«lB nf ciirreetioLi tbiil have been prineil pra 

or. Ojierntive procedures, will be considered, bam f 

B&anicat etniidpuitil ait well as siir^call^ Proinliienee wIU I 

3 rhe iiievhiknicul require raent)' for braces and iirtiliL'iiil UmU 

J with ileemptinii of the methods for conBtruciine ibe sfmiile 

!, whether made of plaeler of Paris, felt, leather, poper, steel, o 

Aw Ritileriali, together with ttie methods of rcadjuBlmc: 

ungeB uofiirrinK durine the progress of the case. 

An importnni feature of the book will lie the practical Rpplio 

f remedial gvinnHHiicn and innvtmentB in the prevetition n 

I' of lo*t meehnnical functions of ihe niusclea wlien thee hive 

f.6t Mnd to produce bone or Joint defurmities. 

ty larjre number of iriginal illustrtttions will be used tc 
I deecriptluns clearer. The elimiuatiim uf tiieoretical mallen t 
lalte ibe book one of pruolieal value to busy phyaU 
frou whom Rucli casea genernliv rreeive first nllentinn, am! by wha 
' Uiejr may be luccessfully treated. 
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CoDBiderable apace is devoted to the- reliable 



mmmmm 



27 Sayre, i j, 

'_^ »*» M ^ 




Formulary.^ 



